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EXECUTIVE SUMMARY Under the U. S. Clean Coal Technology Program, the
Department of Energy and the Electric Power Research
Institute (EPRI) are funding development and
demonstration of the Coal Quality Expert (CQE™)--a
computer program that will predict the impacts of coal
quality on power plant performance and costs, including
effects related to emissions control. CQ Inc. (a wholly-
owned subsidiary of EPRI) and ABB Combustion
Engineering Systems Division are managmg this project,
which will demonstrate the economic and environmental
benefits relative to utility boiler performance and electric
power generation that can be realized from cleaning U.S.
coals.

Background In 1991, in conjunction with combustion field testing at
Northern States Power Company’s Allen S. King Station in
Bayport, Minncsota, CQ Inc. completed characterization
studies on five Powder River Basin subbituminous coals.
The primary objectives of this work were to:

EQ"; Ffi"d :“'C:“URT 5“; 3-’ c *  Characterize the two Powder River Basin coals that
ools from Powder River Coal Company . . . .

and Westmoreland Resources, Inc. were were burned at King station during combustion ficld
blended with petroleum coke in two testing for the CQE project.

ditferent proportions to produce a

baseline and an olternate fuel for »  Obtain additional coal quality information on several

fireside testing af Northern States Power

Company’s Allen S. King Station. other low-rank, subbituminous coals in order to expand

EPRT’s Coal Quality Information System (CQIS™)--a
database of specific coal quality information on major
U.S. coals that will be used in the CQE.

*  Evaluate the potential for improving the quality of
Powder River Basin coals through physical coal
cleaning, including examination of the extent that
cleaning can remove potentially toxic trace elements.

Approach With assistance from Northern States Power Company
(NSP), CQ Inc. identified and contacted candidate mines for
coal sampling. It was intended that chosen sites should
represent most of the range of coal qualities produced
throughout the expansc of the Powder River Basin. Of the
candidate mine sites, tive were able to participate in CQE
coal sampling and characterization efforts:

S-1 CQ Inc. * Project No. $0DOI0I-04 * June 23, 1993
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*  Westmoreland Resources, Inc. - Absaloka Mine
Big Horn County, Montana

*  Western Energy Company - Rosebud Mine
Rosebud County, Montana

*  AMAX Coal Company - Belle Ayr Mine
Campbell County, Wyoming

*  Powder River Coal Company - Rochelle Mine
Campbell County, Wyoming

*  Antelope Coal Company - Antelope Mine
Converse County, Wyoming

Over periods of three to seven days, CQ Inc. engineers and
technicians collected approximately 14 tons of raw coal from
each participating mine by manually or mechanically
splitting samples from coal streams that had been sampled
by in-place, automatic systems. One split was collected for
cvery cycle completed by an automatic system. All samples
were purged with dry-ice (solidified carbon dioxide gas) to
retard oxidation and reduce moisture loss as much as
possible during transport to the laboratory for
characterization analyses.

The results of raw coal characterization and liberation
potential studies on five Powder River Basin coals indicate
that moderate improvements in coal quality can be achieved
through physical coal ¢leaning. As indicated in Figure S-1,
between 30 and 40 percent of the potential sulfur dioxide
emissions from the Montana coals can be reduced through
cleaning, while maintaining 95 percent energy recoveries. If
cleaned, these coals would meet the 1990 Clean Air Act
Amendments Phase II compliance level of 1.2 Ibs SO,/MBtu
for sulfur dioxide emissions. Cleaning would also reduce
coal ash levels by about 15 percent. Moreover, crushing to
a topsize of 100 mesh and physically cleaning these coals can
help improve the rejection of ash-forming and sulfur-bearing
minerals by another 10 percent.

Crushing to a topsize of 100 mesh and cleaning Wyodak
Seam subbituminous coals from Wyoming can decrease their
ash contents by 10 to 20 percent. Crushing and cleaning
Wyodak-Anderson Seam coal can theoretically decrease ash

S-2 CQ Inc. + Project No, 90D0101-04 + June 23, 1993



Figure 5-1. Potential Ash and Sulfur Dioxide Reduction From
Uncrushed Powder River Basin Coals During Coal Cleaning

1.0 11.0 15T — 11.5
0O Total
14T 41.4
100 10.0 B @ 95% Energy
13Tr —‘ Racovary 413
9.0 9.0 12} 412
8.0 8.0
§7 0 7.0
E . .
€ 6.0 6.0
2
[
Q
S 5.0 5.0
=
0
< 4.0 4.0

3.0

2.0

1.0

0.0

levels over 40 percent and decrease potential sulfur dioxide
emissions as much as ten percent. However, all of the
Wyoming coals in this study already have potential sulfur
dioxide emissions within compliance levels. Crushing and
sizing Montana and Wyoming subbituminous coals would
probably reduce the clay content of each coal somewhat,
thereby reducing their ash and alkali contents.

Evaluation of extensive trace clement analyses completed on
the five Powder River Basin coals show that coal cleaning
may potentially reject anywhere from zero to 50 percent of
the amount of cach of nine elements of concern in run-of-
mine coal. As shown in Figure S-2, sizing the two Montana
coals and Antelope Mine coal shouid effectively reject

S-3 CQ Inc. * Project No. 90D0I01-04 * June 23, 1993



Figure 5-2. Polential Rejection of Trace Elements During Coal Cleaning
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significant amounts of barium, chromium, fluorine, lead,
nickel, and zinc without sacrificing more than about five
percent coal yield. In all of the samples characterized, using
gravity-based coal cleaning techniques to decrease the
amounts of barium, chromium, lead, nickel, and zinc while
achieving 95 percent coal yield also shows good promise.
Crushing run-of-mine coals to minus 100 mesh to improve
the rejection of trace clements during coal cleaning can be
somewhat effective, but it is probably not worth the extra
cost.

In general, mineral matter and trace elements in the coals
from the northeastern and southeastern extremes of the
Powder River Basin can likely be more easily rejected than
those within coals from the interior portions of the basin.
The cost of cleaning Powder River Basin coals in a dry-
process operation (an air-table plant) or in a simple, wet-
process operation (dry screen/jig plant} is around
$1.20/raw-ton.

Finally, characterization of a petroleum coke, which is
sometimes used in conjunction with low rank coals to fire
utility boilers to increase heat rate, shows that physical coal
cleaning processes probably cannot be used to reduce the
concentrations of cither sulfur or trace clements from these
inherently low-ash fuels.

S-5 CQ Inc. * Project No. 90D0101-04 + Junc 23, 1993



INTRODUCTION

Slagging. The deposition and
accumulation of partially-moiten mineral
matter (slag) on heot exchonge surfaces
that are exposed to radiant heat areas in
a boiler is referred to as slagging.

Fouling. The sinfering or chemical
deposition of corrosive mineral matter on
heat exchange surfaces in the convection
pass of a boiler is colled fouling.

As part of the United States Clean Coal Technology
Program, CQ Inc. and ABB Combustion Engincering are
managing the development and demonstration of the Coal
Quality Expert (CQE™)--an expert system capable of
predicting the impacts of coal quality on power plant costs,
performance, and emissions control. Being developed under
the sponsorship of the U.S. Department of Energy and the
Electric Power Research Institute (EPRI), this computer
program will be a useful tool for the power generation
industry in predicting changes in boiler performance
resulting from combustion of different coals of different
qualities. The CQE will help its users identify cost-effective
strategies for future purchasing, transporting, and
combusting of suitable coals.

The removal of ash- and sulfur-bearing mineral matter from
coals is becoming increasingly important to the power
generation industry, especially since operating costs and
emissions regulations continue to increase. The buildup of
ash deposits in a boiler through slagging and fouling can
eventually cause derates and even shutdowns. Also, with the
1990 Clean Air Act Amendments mandating more stringent
control of carbon dioxide, sulfur dioxide, and nitrogen oxide
cmissions and with the quality of available coals diminishing,
cleaning coal to produce a compliance fuel is becoming
imperative. Moreover, residual-ash handling systems and
post-combustion desulfurization units are expensive to install
and, at times, difficuit to operate and maintain efficiently.
Fortunately, many studies have shown that substantial
improvements in steam generation efficiency and increased
savings in capital and operating costs can be realized if the
quality of boiler tuels is improved.

Using CQE, utilities will be able to:

*  Identify tuel options based on overall plant operations
and economics.

«  Develop their most economical emissions control
strategics.

. Evaluate alternative engineering approaches for power
plant operations and dcsigns.

1 CQ Inc. *+ Project No. 90D0OI01-04 + Jume 23, 1993



One of 20 integral models to be used in the CQE program
is the Coal Quality Information System (CQIS™)--a
comprehensive database that contains coal quality
information on over 100 raw and clean coals. The CQE
project requires expansion of this database to include more
information on nationally important coals, including low-
rank coals from the Powder River Basin located in
southeastern Montana and northeastern Wyoming (see

Figure 1).

Narthern States Power Co. CQ Inc.
Allen S. King Station Coal Quality
Bayport, Minnesota Development Center

Homer City, Pennsylvania

Key

Powder River Basin
Coal Fields
Wyoming and Montana

[_] Coal Source
®  Test Site

Figure 1. Sites of CQE Testing. Northern States Power Company’s King Station and Powder River Basin Coal

Characterizations.
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Northermn States Power Company’s
Allen S. King Station in Bayport,
Minnesota. This is the site of CQE’s
third field test.

High-temperature Fouling. Ash
buildup on heat exchange fubes in the
convection pass of a typical coal-fired
boiler.

Coals from the Powder River Basin are currently being
burned in many midwestern and southern power plants to
reduce emissions of sulfur oxide compounds. At Northern
States Power Company’s Allen S. King Station--a 560 MW

y station burning a fuel blend consisting mainly of Powder
i River Basin subbituminous coals and petroleum coke--

fireside testing and analyses are being completed to assess
coal quality impacts on its cyclone-fired boiler units and to
address specific boiler problems and unit performance. This
unit, manufactured by Babcock & Wilcox, was originally
designed to burmn a midwestern bituminous coal but was
converted to burn a subbituminous coal blend to reduce
sulfur emissions from the base-loaded boiler.

Since converting to this coal blend, high-temperature fouling

of boiler tubes in the convection pass, occasional increases in

opacity in stack emissions, and minor increases in ash

slagping in the furnace have resulted in derates of the boiler.
It is apparent that increased utilization of Powder River
Basin coals at King Station and other units may depend on
the potential for coal cleaning to remove ash- and sulfur-
bearing mineral matter and potentially toxic trace elements
such as arsenic, berylliam, cadmium, lcad., mercury, nickel,
and selenium from these raw coals pnor to their
combustion.

For the CQE project, CQ Inc. (a subsidiary of EPRI)
characterized five subbituminous coals from the Powder
River Basin to obtain additiona] information on low-rank
coals of various qualities for the CQIS database. Coal
samples were collected from:

¢  Westmoreland Resources, Inc. - Absaloka Mine
Big Horn County, Montana.

e  Western Energy Company - Rosebud Mine
Rosebud County, Montana.

e AMAX Coal Company - Belle Ayr Mine
Campbell County, Wyoming.

e  Powder River Coal Company - Rochelle Mine
Campbell County, Wyoming.

3 CQ Inc. * Project No. 90DO101-04 « Jume 23, 1993



* Antelope Coal Company - Antelope Mine
Converse County, Wyoming.

Previously, CQIS contained only limited amounts of
information on low-rank coals, most of which were lignites.
Because coal cleaning is not currently performed on Powder
River Basin coals and because laboratory analyses can usually
provide sufficient information to estimate the potential for
removing mineral contaminants, a CQ Inc. Coal Cleanability
Characterization including commercial-scale cleaning
demonstrations was not deemed necessary. Moreover, the
project team judged that in this case raw coal quality
information on the five Powder River Basin coals was more
valuable to the CQE than commercial-scale testing of only
one or two coals. -

This report details the results of raw coal characterizations
and impurity liberation assessments for each of the five coals
and examines the general theoretical cleanability of Powder
River Basin coals relative to removal of mineral matter and
selected trace elements.

4 CQ Inc. * Project No. 90DO101-04 « June 23, 1993



INFORMATION ON COALS OF
THE POWDER RIVER BASIN

Montana Coal Seams

According to the U. S. Geological Survey, the Powder River
Basin is located in the Northern Great Plains Coal Province
in the Western Coal-Producing Region of the United States
(U.S. Bureau of Mines District 19). This coal basin extends
about 16,000 square miles (nearly 10,000 square miles in
Wyoming and 6,000 square miles in Montana) and is
comprised of over 40 minable coal fields. Coal-bearing rock
formations in this basin are part of Wasatch and Fort Union
strata and consist primarily of interbedded sandstones,
siltstones, claystones, shale, and coal. They were deposited
between 38 and 66 million years ago during the Eocene and
Paleocene epochs of the Tertiary period. Estimated at 1.46
trillion tons, this coal basin has the largest amount of in-
place coal resources in the continental United States.

Large-scale mining in the Powder River Basin began in the
early 1920s. However, not until the early 1970s did
production levels increase dramatically. This was in response
to increased energy demands in the United States created by
the oil embargo and increased concerns with post-
combustion emittants and their etfects on the environment.
At the end of 1990, there were more than 20 operating
mines in the Powder River Basin. Total production from
these surface mines exceeded 195 million tons, representing
nearly 20 percent of the total coal mined in the U.S. for the
year. Over 150 million tons of the coal mined from this
basin were produced from the Wyodak Seam in Wyoming
alone. The largest amount of coal produced in Montana
from one scam (Rosebud) was about 20 million tons.
However, the Powder River Basin contains many important
coal seams, only some of which correlate with the
aforementioned seams.

Nearly 37.5 million tons of coal were produced in the
Powder River Basin in Montana in 1989, while an estimated
44 mliion tons were produced in 1990. These tonnages
were mined from only five seams: Anderson, Dietz No.2,
Dietz No.3, Rosebud, and McKay, all of which are
subbituminous B or C in apparent coal rank. Figure 2
shows examples of local strata sections for these coals.

The Anderson and Dictz seams have a confusing history of

correlation and nomenclature, especially towards the
southwestern side of the basin in Montana. The Anderson

5 CQ Inc. + Project No. 90DO101-04 « June 23, 1993



Anderson/Dietz No.2/0ietz No.3 Coals Rosebud/McKay Coals
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Source: Montana Coal - Special Publicotion 83, Montana Bureou of Mines and Geology, 1980.

Figure 2. Strata Sections for Montana Powder River Basin Coals

Scam (USBM Code 699) has been called the Anderson-
Dietz No. 1 Seam and the Dietz No. 1 Seam.
Unfortunately, the Dietz No. 2 Seam (USBM Code 698)
has also been known as the Dietz No. 1 Seam, while the
Dietz No. 3 Seam (USBM Code 697) is sometimes called
the Dietz No. 2 Seam. On the southeastern side of the

6 CQ Inc. * Project No. 90DOI0I-04 * June 23, 1993



Wyoming Coal Seams

basint in Montana, these coals simply are known as the
Anderson and Dietz Seams. Stratigraphically lowest in the
strata, the Dietz No. 3 Seam is the oldest coal of the three
while Anderson Seam coal is the youngest. All of these coal
beds are also found in the Powder River Basin in Wyoming.
Composites of Anderson-Dietz No, 2-Dietz No. 3 coal up
to 80 feet thick and individual splits of these seams are being
mined by both the Spring Creek Coal Company and the
Decker Coal Company.

The Rosebud Seam (USBM Code 808), which has also been
calied the "Q" bed, averages 25 to 30 feet in thickness. The
McKay Seam (USBM Code 525) is about 8 feet thick and is
located in lower strata. In the area of Sarpy Creek,
Westmoreland Resources, Inc, mines a combined Rosebud-
McKay bed that is about 30 feet thick. Further to the east,
near Colstrip, Western Energy Company and Peabody Coal
Company mine the Rosebud Seam coal only.

In 1989, over 142 million tons of coal were mined from the
Powder River Basin in Wyoming from the Wyodak and
Anderson Seams. Production from these subbituminous C
coal rank seams is estimated to exceed 160 million tons in
1990. Lesser amounts of coal are also produced from the
Monarch and Dietz No. 3 Seams, and production from the
Canyon Scam (also known as the "E" Seam) is planned for
as early as 1994.

The Wyodak Seam (USBM Code 699), which is between 25
and 175-feet thick, has been called many names: Wyodak-
Anderson, Anderson-Canyon, Anderson, Southern Gillette
D, and Roland-Smith. However, it is now known that
Wyodak Seam coal does not correlate with the
stratigraphically higher Roland Seam. As shown in

Figure 3, the Wyodak splits into an Upper and Lower
Wyodak Coal north of Gillette, Wyoming. The Upper
Wyodak then splits into the Anderson, Swartz, and Smith
beds, while the Lower Wyodak splits into the Canyon and
Cook Seams. To the south of Gillette, the Wyodak is
comprised of splits of the Anderson, Canyon, and Cook
Seams. The Wyodak Seam is also correlated with the
subbituminous A-ranked coal, Big George Seam, located in
the western part of the basin. The demonstrated reserve
base of the Wyodak Seam is estimated to be over 19 billion
tons at a depth of 200 feet.

7 CQ Inc. * Project No. 90D0101-04 + Jume 23, 1993
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COAL CHARACTERIZATION

METHODOLOGY

CQ Inc. asked Northern States Power Company (NSP) for
assistance in identifying and contacting candidate mines for
coal sampling. NSP (a large purchascr of subbituminous

coal from the region) recommended six mines for sampling.
The coals from these mines typify most of the coal qualities

produced throughout the expanse of the Powder River
Basin. Of the candidate minesites, five were able to
participate in CQE coal sampling and characterization

efforts. Table 1 provides background summaries and general

information about these mines.

Table 1. Background Summary of Participating Mines

Site
Absaloka Mine
Rosebud-McKay Seam

Rosebud Mine
Rosebud Seam

Balis Ayr Mine
Wyodak Seam

Rochelle Mine
Wyodak Seam

Antelope Mine
Wyodok-Anderson Seom

™
YM

Totol Moistyre

nuH

General Information

-

Volatile Motter {Dry Basis)
Fixed Carbon (Dry Basis]

Estimoted 1990 Recoverable Reserves (Company-wide): 780 Million Tons
Total 1990 Production: 4.5 Million Tons
Typical Guality: TM = 24%, VM = 29%, FC = 37%, A = 10%, S = 0.7%, B = 8,683

Estimoted 1990 Recoverabie Reserves (Company-wide): 850 Million Tons
Totol 1990 Production: 13.0 Million Tons
Typicol Quolity: TM = 25%, YM = 28%, FC = 38%, A = 9%, S = 0.8%, B = 8,600

Estimated 1990 Recovercble Reserves (Company-wide): 2,560 Million Tons
Toksd 1990 Production: 15.5 Million Tons
Typicol Quality: TM = 30%, VM = 33%, FC = 32%, A = 5%, 5 = 0.3%, B = 8,475

Estimoted 1990 Recovercble Reserves (Company-wide}: 700 Million Tons
Total 1990 Production: 12.4 Millior Tons
Typical Quality: TM = 26%, VM = 32%, FC = 37%, A = 5%, 5 = 0.3%, B = 8,800

Estimated 1990 Recoverable Resarves (Company-wide): 291 Million Tons
Totel 19590 Producﬁop: 4.6 Million Tons
Typical Quality: TM = 26%, VM = 31%, FC = 37%, A = 6%, 5 = 0.3%, B = 8,750

A
S
B

Ash Content (Dry Bosis)
Total Sulfur Content (Dry Basis)
Heatfing Yaiue, Bru/lb (As-Received Basis|

mian

As shown in Figure 4, these mines are located throughout
the Powder River Basin and generally represent its current
subbituminous coal-producing areas, except for the extreme
west-central and southwestern parts of the basin. Published
data show that coals in these areas differ markedly in ash
mineral and chemical composition from those selected for
sampling. Unfortunately, these could not be sampled during
the project due to funding limitations. Characterization of
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coal from Kerr McGee’s Jacobs Ranch Mine was previously
completed in 1990 during tests at the Northeastern Station
of Public Service Company of Oklahoma. Results from this
study are presented in the CQ Inc. report "Coal Cleanability
Characterization of Croweburg Seam Coal" (CQ-91R103)
written by Robert L. Dospoy and will not be discussed in

thus report.
—m T T~ Montana
/ TTTe~T_
{ Foad
\!‘,15.1 Great Falls ﬂ Absalo
- ~ bsaloka
- ~ | 0
{ Helena N Mine
\
\\ _— Rgsabud
ar N - Mine
Billings > s
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\ -4 Butte Mine
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// . _— Belle Ayr
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Legend
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4 [ﬂ Mine
il coalfired Eﬁ\_ll |‘u||
industrial Plan o
pevsTE e Rock Springs Rawlins ol p_%,
— — - Raiiroad Lines

Cheyenne

Source: After BXG Inc., 1989

Figure 4. Mines and Coal-fired Industries in the Powder River Basin.
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Sampling Procedures

CQ Inc. personnel collected 80 55-gallon samples of raw
coal from cach participating mine. This provided about

14 tons of each coal for laboratory analysis. Although each
site required specific sampling methods and had unique
sampling points, some procedures were used consistently
throughout the campaign. Sampling was accomplished by
taking manual or mechanical splits of coal streams that had
been sampled by automatic systems. One split was collected
for every cycle completed by an automatic system. During
sample collecdon CQ Inc. personnel added dry-ice (solidified
carbon dioxide gas) to the drums between individual cuts to
help purge air from the coal. Purging air from the samples
was intended to retard oxidation and reduce moisture loss as
much as possible during transport to the laboratory.
Duration of sampling periods for cach mine varied from
three to seven days.

At Absaloka Mine, a mechanical system actuated pertodically
by an operator sampled a split from the stream feeding the
raiicar loadout and discharged minus 2-in. coal down an
auxiliary chute into the 55-gallon plastic containers.

Minus 2-in. coal from Rosebud Mine was diverted from the
collection chute of the primary sampling system into a
stand-by chute by using an automated flopgate triggered
regularly by an operator. Samples of minus 3-in. coal from
Rochelle Mine were coliected from the main feed stream to
the crushing plant by manually actuating mechanical
diverters and allowing the coal to flow into a wheelbarrow,
which was used to transport the sample to a dumping
station that discharged into the plastic drums. CQ Inc.
personnel collected minus 2-in. coal from both Belle Ayr and
Antelope mines by manually diverting and splitting samples,
respectively, from the discharge flowstreams of the primary
sampling systems in the crushing plants.

After filling the sample containers, CQ Inc. sampling
technicians packed dry-ice on top of the coal then sealed the
plastic drums with an airtight lid anchored by ring clamps.
These samples were then immediately shipped to the Warner
Laboratories Division of Gould Energy in Cresson,
Pennsylvania, for detailed laboratory analysis. (This
laboratory is now known as the Gould Energy Division of
Standard Laboratories, Inc.)
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Laboratory Procedures Upon receipt of each coal, laboratory personnel weighed,
air-dried, and blended the contents of all containers
(approximately 14 tons). As shown in Figure 5, scven tons
ot each of these coal samples were then split by riffling,
packed in plastic drums, purged with dry-ice, and archived.
The remaining seven tons of as-received raw coal were used
for laboratory raw coal characterization and liberation
assessment studies. A summary of specified analyses for these
coals 1s shown in Table 2.

80 Drums Raw Coal
(~14 Tons As-received)

'

Archive
i SPUT I — 7 Tons
{Topsize x 0)
7 Tons
Raw Coal Characterization (Topsize x 0)
Screening: 1.5%, 3/4", 3/8", 28M, 100M, 325M
Washing: +3/4", 3/4 x 28M, 28M x 100, -100M "r I SPUT |
(eight specific gravities) 4 Tons
+ 3 Tons
| CRUSH |
3 Tons
(3/8-in, X 0)
Archive
112 Ton ~et— | CRUSH | ——— | SPUT |
(100M x Q) 1 Ton
/2 Ton + 2 Tons
Archive
[ SPUT | —m "1 Ton
(3/8" x Q)

* 1 Ton

Liberation Testing/Characterization
Screening: 3/8", 28M, 100M, 325M 1 38"
- Washing: +28M, 28 x 100M, -100M
Screening: 100M, 325M
Washing: +100M, -100M

(eight specific gravities}

} 100M

Figure 5. Laboratory Sample Processing Flowsheet
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Table 2. Raw Coal Characterization Anclytical Specifications

HEAD ANALYSIS

Equilibrium Moisture Ash Fusion (Reducing and Oxidizing}

Proximate Ash Composition

Heating Value {Biu/lb} Grindability Index (HGI)

Ultimate Lithiurm Oxide in Ash

Sulfur Forms Manganese Dioxide in Ash

Chlorine Trace Elements’

SIZE ANALYSIS

As-Received Sample Crushed to -3/8" Sample Crushed to -100M Sample
Size Frodion Analysis Size Frodion Analysis Size Fraction Analysis
+1%-in W,ASB T

1Y2-in x Y-in W,AS BT

¥a-in x 3/B-in WAS,8,T +3/8-in W,A,SBT

3/8-in x 28M W,AS8,T 3/8-in x 28M W,ASBT

28M x TOOM WASRBT 28M x TOOM W,A5,8,T +100M W.AS,BT
100M x 325M W,AS,B,T 100M x 325M W,AS,BT 100M x 325M W.A,S,B,T
-325M W,AS,B,T -325M W,A,SB,T -325M x 0 W,AS5,8,T

WASHABILITY ANALYSIS identical matrix opplied to the As-Received, Crushed to -3/8", and Crushed to -100M Coals.

Density Fraction Analysis

Floot 1.25 W,ASBT
1.25 x 1.30 W,ASBT
1.30x 1.35 W,AS,B,T
1.35 x 1.40 W.AS5BT
1.40 x 1.60 W,ASBT Performed on only the +%-in, % x 28M, 28 x 100M, and -100M size classes.
1.60 x 1.80 W,AS BT
1.80 x 2.00 W,ASBT
2.00x2.45 W,AS,BT
2.45 Sink W.ASBT

. Antimany, Arsenic, Barium, Cadmium, Chromium, Fluorine, Lead, Mercury, Nickel, Selenium, Silver, and Zinc.
**  W.AS,BT = Weight %, Ash %, Total Sulfur %, Heating Value (Btu/lb), Trace Elements (ppm or ppb)

All coal samples were processed in accordance with
laboratory procedures recommended by the Electric Power
Research Institute (Report CS-5644, Volume Number 4,
Laboratory Guidelines and Procedures: Low-Rank Coal
Analysis) and the American Society for Testing and
Materials (Volume 05.05, Gaseous Fuels; Coal and Coke).
These documents address and detail unique and effective
methods for treating and analyzing low-rank coal samples.
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Data Reduction Procedures

Recent results from coal washability studies not related to
this work have indicated that using heavy organic liquids to
separate coal finer than about Ya-in. into progeny gravity
fractions to measure the specifc gravity distribution of the
sample can often produce distributions that are skewed.
Two prevailing theories are that these heavy liquids--
commonly known as Certigrav--are being trapped into
cracks and crevasses in the coal particles or are being
absorbed onto the surfaces of the coal, thereby increasing
the apparent specific gravity of the particles. This causes the
coal particles to report to the incorrect gravity fraction
during separation. This phenomenon appears to be more
pronounced in lighter gravity fractions (1.25 to 1.5 specific
gravity intervals), i.e. in those fracdons where most of the
organic material (coal) reports.

Coals from the Powder River Basin typically contain large
amounts of particles that report to light gravity fractions.
These low-rank coals also tend to be very porous and
absorbent. Knowing that these characteristics can ultimately
result in inaccurate measurements of specifc gravity
distributions, CQ Inc. engineers believed that an alternate
washability methodology would be needed to provide more
reliable results for laboratory gravity separations of coal
sarmples from the Powder River Basin. Two methods were
considered:

e  Cesium Chloride Method
e  Modified Certigrav Method

Though not yet a standardized gravity separation method,
cesium chloride-water solutions can be used to effectively
separate coal into gravity classes below a specific gravity level
of about 1.8. This limitation on specific gravity level is due
to the solubility limit of cesium chloride in cold water: a
completely saturated cesium chloride-water solution has a
specific gravity around 1.8. Above specific gravities of 1.8--
in the density range where little skew in gravity distributions
is noted—Certigrav is used to complete the separations.
Unfortunately, this method requires expertise not yet widely
available and is currently very costly, almost three times the
cost of Certigrav washabilities.
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As a lower cost alternative, CQ Inc. used a modified heavy
liquid method to complete washabilities. For this work, this
included coal that was crushed to minus 3/8-in. and minus
100 mesh topsize. The method consisted of four basic
steps:

o Step 1. Complete a laboratory size distribution
measurement on a sample of as-recetved coal crushed to
the topsize desired. Analyze all products. This
represents the size washability of the coal sample.

¢ Step 2. On another sample lot of as-reccived coal, use
Certigrav washability techniques to separate the coal
into two subsamples: one 1.3 specific gravity float
product and one 1.3 sink product.

e Step 3. Crush the 1.3 specific gravity sink material to
the desired topsize, then use Certigrav washability
techniques to separate the coal into the desired gravity
classes. Analyze all products.

s  Step 4. Mathematically combine the analytical results
of the 1.3 specific gravity sink gravity fractions with the
corresponding gravity fractions of the 1.3 float product
and re-normalize the mass fractions in cach gravity
interval. This represents the gravity washability of the:
coal sample crushed to the desired topsize.

Using the modified washability method actually provided
two advantages. First, it minimized the probability of
obtaining inaccurate measurements of specifc gravity
distributions caused by interactions of heavy liquids with
fine coal. Second, it precluded crushing of 1.3-float
material, which would probably not be crushed in
commercial-scale coal cleaning operations anyway because it
is almost entirely clean coal. In other words, this material
would not be crushed because the amount of mineral matter

that can be liberated is likely to be insignificant.
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EVALUATION OF COAL
QUALITY DATA

Raw Coal Characterizations

In order to evaluate the general theoretical cleanability of
Powder River Basin coals relative to removal of mineral
matter and selected trace elements, CQ Inc. completed
detailed raw coal characterizations and impurity liberation
assessments for each of the five coal samples collected.

In a raw coal characterization, comprehensive laboratory
analyses such as head analyses and size and gravity
washabilities are performed on samples of raw coal to
provide detailed information about its quality. Complete
results of raw coal characterizations for the five Powder
River Basin coals are given in Appendix A.

Tables 3 and 4 summarize important raw coal quality
parameters for the Montana and Wyoming coals,
respectively. Total moisture content of the coals from
Montana ranged from 22.7 to 25.8 percent. The sample of
Rosebud-McKay Seam coal from Westmoreland Resources,
Inc.’s Absaloka Mine contained 10.7 percent ash and about
0.8 percent total sulfur on a dry basis. Based on a moist,
mineral matter free heating value of 9680 Btu/lb, this coal
has an apparent rank of subbituminous B. Potential sulfur
dioxide emission is about 1.4 lbs/MBtu, slightly over the
1990 Clean Air Act Amendment Phase II mandate level of
1.2 lbs/MBtu. Subbituminous B rank Rosebud Seam coal
from Western Energy Company’s Rosebud Mine contained
over 9.0 percent ash and 0.8 percent total sulfur on a dry
basis. This coal also has potendal sulfur dioxide emissions
of about 1.4 Ibs/MBtu. Due to their low ash fusibility
temperatures, these lignitic-ash coals are classified as high
slagging. With reladively low amounts of sodium oxide,
both coals are classified as low fouling,

As shown in Table 5, these samples from Montana exhibit
small variances in quality as a function of particle size except
in the very coarse and very fine size classes. The cumulative
ash content in Rosebud-McKay Seam coal, however, is
somewhat higher in coarse size classes than in fine size
classes, but increases markedly when minus 325 mesh
material is included in the raw coal. This indicates that fine,
high-ash clay material is probably present in this raw coal.
Rosebud Seam coal quality does not vary distinctly as a
function of particle size except that coal coarser than

1 1/2-in. contains less sulfur than any other size fraction.
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Table 3. Montana Raw Coal Quality Summary

Totol Moisture (Wi %}
Fixed Carbon (Wt %)
Volatile Matter (Wt %)
Ash {Wt %)

Heoting Value (Biu/lb)

Tota! Sulfur [Wt %}
Pyritic Sulfur (Wi %)
Organic Suther (Wi %)
Lbs 5O./MBtu

Carbon (Wit %)
Hydrogen (Wt %)
Nitrogen [Wt %)
Oxygen (Wt %)

Chlorine (Wt %)

Grindability (HG!}

Ash Fusibility (°F)

{Reducing/Oxidizing)
Initial Deformation
Softening
Hemispherical
Fluid

Slagging Index [Classification)
Fouling index (Classification) -

Anclyses reported on an $0,-free basis.

Absoloka Mine
Rosebud-McKay Seam
Big Harn County

As-Received Dry Basis
25.76
36.93 49.74
29.39 39.59
7.92 10.67
8509 11462
0.58 0.78
0.17 0.22
0.40 0.54
1.36
55.64 74.95
1.10 1.48
0.64 D.8é6
B.36 11.25
0.03 0.04
49
2180/2215
2210/2245
2245/2305
2300/2410
2205 (High)
1.2 (Low}

Rosebud Mine
Rosebud Seam
Rosebud County

As-Received Dry Basis

22.73
35.49 45.92
34.69 44.90
7.09 9.18
8940 11570
0.62 0.80
0.19 0.25
0.42 0.54
1.38
51.45 66.59
3.85 4.98
0.77 - 0.99
13.49 17.46
0.04 0.05

50
2150/2225
2190/2290
2300/2320
2360/2405
2184 (High)
0.2 {Low)
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Table 4. Wyoming Raw Coal Quality Summary

Belle Ayr Mine Rochelle Mine Antelope Mine
Wyodak Seom Wyodak Seam Wyodek-Anderson Seam
Compbell County Campbell County Converse County
As-Received Dry Bosis  As-Received Dry Bosis  As-Received Dry Baosis

Total Moisture (Wt %} 29.20 27.15 26.01
Fixed Carbon (Wt %} 34.41 48.60 35.12 48.20 36.92 4990
Volatile Matier {Wt %) 32.38 4574 33.23 45.62 31.66 4279
Ash (Wt %) 4.0 5.646 4.50 é.18 541 7.3
Heating Volue {Btu/ib} 8529 12045 8801 12080 8733 11803
Total Sulfur (Wt %) 0.34 0.47 0.22 0.30 0.28 0.38
Pyntic Sulfur (Wt %} 0.06 0.09 o.M 0.01 0.07 0.09
Organic Sulfur [Wt %) 0.26 0.37 0.20 0.28 0.21 0.29
Lbs 5O./MBtu 0.78 0.50 0.64
Carbon (Wt %} 48.56 68.58 51.11 70.15 50.49 68.23
Hydrogen (Wt %) 3.52 4.98 3.46 475 3..37 4.55
Nitrogen (Wt %} 0.67 0.95 0.66 0.91 0.79 1.07
Oxygen (Wt %) 13.70 19.36 12.90 17.72 13.45 18.44
Chlotine (Wt %) 0.08 0.11 0.05 0.07 0.04 0.06
Grindability (HGI} 63 53 47
Ash Fusibility (°F}
{Reducing/Oxidizing)

Initial Deformation 2030/2160 2125/2160 2085/2135

Softening 2080/2205 : 2130/2175 2120/2170

Hemispherical 2120/2315 2145/2200 2145/2200

Fluid 2160/2410 2165/2240 2200/2245
Slogging Index {Class.) 2087 {Severe} 2140 {High) 2108 (High)
Fouling Index (Class.}) 0.9 (Low) 1.2 (Low} 2.0 (Low)

Analyses reported on on 50,-free basis.
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Table 5. Coal Quality Summary of Size Fractions of Montana Powder River Basin Coals.

As-received Somples (Dry Basis).

Retoined
+1-1/2 in.
1-1/2x 3/4in.
3/4x3/8 in.
3/8 in. x 28M
28 x 100M
100 x 325M
+0

Absoloka Mine Rosebud Mine
Rosebud-McKay Seem Rosebud Seam
Big Horn County Rosebud County
Cum. Cum. Cumn. Cum, Cum. Cum.
W% % Ash % Sulfur Wi %Ash % Sulfur
2.51 13.96 1.03 4.33 9.42 0.50
.23.69 11.39 0.75 36.72 10.02 0.88
49.01 10.3¢9 0.76 62.86 .65 0.
90.89 9.64 C.80 94.82 9.28 0.88
25.94 .70 0.81 98.26 9.28 0.88
97.36 9.76 0.82 99.11 9.30 .89
100.00

Analyses reported on o 5O5-free basis.

Cum. = Cumulative

10.48 0.81 100.00 2.39 0.88

Coal samples from Wyoming ranged. from about 26 to 29
percent in total moisture content. Wyodak Seam coal
samples from Powder River Coal Company’s Rochelle Mine
and AMAX Coal Company’s Belle Ayr Mine contained 5.5
and 5.3 percent dry basis ash, respecuvely. Both coal
samples also contained low total sulfur contents: 0.3 and
0.5 percent on a dry basis, respectively. These Wyodak
Seam coals have potential sulfur dioxide emissions less than
0.8 Ibs/MBru. Based on moist, mineral matter free heating
values, these coals have an apparent rank of

subbituminous C.

The coal sample from Anteclope Coal Company’s Antelope
Mine is from the Anderson or Wyodak-Anderson Seam and
is also subbituminous C in apparent rank. This coal sample
contained about 7.3 percent ash and 0.4 percent total sulfur.
As with the other two Wyoming coals, this sample has
potential sulfur dioxide emissions much less than mandated
compliance level of 1.2 lbs/MBtu.
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Based on ash fusibility temperatures, the coal samples from
Rochelle and Antelope mines are classified as high slagging,
while the Belle Ayr coal sample is classified as a severe
slagging coal. All of these lignitic-ash Wyoming coals
contain little enough sodium oxide to be classified as low
fouling.

Table 6 shows that the coal samples from Wyoming do not
vary appreciably in quality as a function of particle size.
However, Figure 6 shows that like the two coals from
Montana, fine high-ash clay material is also present in these
raw coals.

Table 6. Coal Quality Summary of Size Fractions of Wyoming Powder River Basin Coals.
As-received Samples {Dry Basis).

Retained
+1-1/2 in.
1-1/2 x 3/4 in.
3/4x3/8in.
3/8 in. x 28M
28 x 100M
100 x 325M
+0

Belle Ayr Mine Rochelle Mine Antelope Mine
Wyodak Seam Wyodak Seam Wyodak-Anderson Seam
Carmpbell County Campbell County Converse County
Cum. Cum. Cum. Cum. Cum. Cum. Cum. Cum. Cum.
Wt % % Ash % Suffur wr % % Ash % Sulfur K Wt% %Ash % Sulfur
6.44 5.29 0.45 23.15 5.50 0.30 8.79 7.26 0.40
37.92 539 0.44 5.3 5.89 0.30 39.42 6.74 0.38
62,29 5.39 0.43 72.61 594 0.30 62.57 6.87 0.37
99.02 543 0.44 99.06 6.05 0.30 96.14 7.0 0.38
99.74 5.43 0.44 99.75 6.06 0.30 98.87 7.02 0.39
99.89 5.43 0.44 99.91 6.06 0.30 99.55 7.03 0.39
100.0¢ 5.44 0.44 100.00 6.07 0.30 100.00 7.08 0.39

Analyses reported on an 50,-free basis.

Cum. = Cumulative

Examination of ash mineral compositions measured by
chemical analyses and by computer-controlled scanning
electron microscope (CCSEM) analyses by the University of
North Dakota (detailed in Figure 6) show that the five coal
samples from the Powder River Basin contain significant
amounts of silicon and aluminum oxides, some of which are
ostensibly sheet-structure aluminosilicates (kaolinite and
montmorillonite clays). As would be expected from
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sandstone and siltstone overburdens, the primary
constituents of ash from these coals are silicas and clays. It
can also be inferred from the raw coal characterization data
on the five Powder River Basin coals that during physical
coal cleaning, heating value (energy) recoveries over 95
percent should be easily attainable. Moreover, since minus
28 mesh material in four of the five coals is lower in quality
than in coarser size fractions, size- and gravity-based
cleaning techniques would be the most effective means to
remove moderate amounts of mineral matter from these

coals.
Impurities Liberation A liberation assessment involves crushing samples of raw
Assessments coal to various sizes and separating each sample into discrete

size or gravity fractions to determine how much mineral
matter can be potentially liberated from raw coal. It also
includes studying energy recovery-quality relationships for
the various new size and gravity fractions to determine if the
potential cleanability of the raw coal can be improved
through comminution (crushing or grinding).

For the Rosebud-McKay and Rosebud Seam coals from
Montana, 95 percent energy recoveries can be attained
during coal cleaning if separations are effected at a specific
gravity of about 1.6. As shown in figures 7 and 8, cleaning
as-received Absaloka Mine coal can theoretically produce a
coal having almost 8.0 percent ash and potential sulfor
dioxide emissions less than 0.9 lbs/MBtu, while recovering
95 percent of its heating value. These levels represent a
theoretical reduction of ash and sulfur dioxide levels in as-
received coal of about 30 percent. Crushing this coal to a
3/8-in. topsize improves the potential for removing sulfur
dioxide only slightly. However, if this coal is crushed to
100 mesh and then cleaned, the theoretical reduction of ash-
and sulfur-bearing minerals from the raw coal can be
increased by an additional ten percent.

Similarly, figures 9 and 10 show that the quality of Rosebud
Mine coal can be improved significantly by physical coal
cleaning. Cleaning this coal can potentially reduce ash and
sulfur dioxide levels 25 and 45 percent, respectively, at 95
percent energy recovery of the as-received coal. By crushing
to a 3/8-in. or 100 mesh topsize and then cleaning, the ash
and sulfur dioxide reduction may be increased by about
another 15 percent.
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Heating value recoveries of 95 percent can also be easily
attained when cleaning Belle Ayr Mine, Rochelle Mine, and
Antelope Mine coals from Wyoming if separations are
effected at specific gravities of about 1.45 to 1.5.

Figures 11 and 12 show that, in theory, cleaning coal from
Belle Ayr Mine can reduce its ash level about 20 percent and
sulfur dioxide level by about five percent. However,
crushing to a topsize as fine as 100 mesh does not improve
the potential for removing ash-bearing minerals and
improves the potential for reducing sulfur dioxide only by
about five percent.

Data for Rochelle Mine coal (see figures 13 and 14) show
that cleaning can theoretically reduce the ash content of as-
received coal about ten percent, but cannot reduce potential
sulfur dioxide levels without severe penalties in energy
recovery. Crushing this coal does not improve the potential
for removing mineral matter, particularly since the overall
contents of these contaminants vary less than about 0.05
Ibs/MBtu units.

In figures 15 and 16, the potential for coal cleaning to
improve the quality of Antelope coal is apparent. At

95 percent energy recovery, ash levels in an as-received coal
sample can be potentially decreased over 40 percent by coal
cleaning. And theoretically, potential sulfur dioxide levels
can be decreased by ten percent by physical coal deaning. If
crushed to a 100 mesh topsize, cleaning can decrease the ash
and potential sulfur dioxide levels ten percent further.

Crushing and sizing Montana and Wyoming subbituminous
coals would probably also reduce the clay content of each
coal somewhat, thereby reducing their ash and alkali
content.
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Figure 11. Belle Ayr Mine Coal’s Ash Liberation and Cleaning Potential
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Figure 12, Belle Ayr Mine Coal’s Sulfur Dioxide Liberation and Cleaning Potential Coal
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Figure 13. Rochelle Mine Coal's Ash Liberation and Cleaning Potential
90 = — 90
§ 80 [~ -] 80
> 70 = — 70
S N -
> 60 | -1 60
3 - N
© 50 P~ — 50
o - -
5 40 t— - 40
2 30 —&— As-received — 30
w g = ==fF-- Crushedto 3/8-in. x 0 i
. —&—— Crushed to 100 Mesh x 0 -
10 b — 10
0 " » . 0
04 0.45 05 0.55 0.6 0.65 0.7 0.75 0.8

Sulfur Dioxide (Ibs/MBtu)

Figure 14. Rochelle Mine Coal’s Sulfur Dioxide Liberation and Cleaning Potential
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Figure 15. Antelope Mine Coal’s Ash Liberation and Cleaning Potential
100 — -1 100
S0 - — 90
g'g_" 80 _—- -: 80
> 70 - - 70
o - -
3 60 P -~ 60
® 50 - s0
a - -
5 40 — - 40
e 30 [~ —#— As-received — 30
uw o0 [ -=+%F-- Crushedto 3/8-in. x 0 2
| g Crushed to 100 Mesh x 0 - 20
10 - — 10
0 A -l 0
0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8
Sulfur Dioxide (lbs/MBtu}

Figure 16, Antelope Mine Coal’'s Sulfur Dioxide Liberation and Cleaning Potential
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EVALUATION OF THE
POTENTIAL FOR REMOVING
TRACE ELEMENTS USING
PHYSICAL COAL CLEANING

TARGETED TRACE ELEMENTS

s Antimony s Arsenic

*  Berylium s Cadmium
* Chlorine *  Chromium
* Cobalt ¢ lead

* Mangonese ¢  Mercury

*  Nickel *  Selenium

Although the Clean Air Act Amendments of 1990 do not
impose limits on air toxXics emissions from power plants that
fire fossil fuels containing trace amounts of metal elements,
future regulations are expected to be implemented at the
conclusion of a tederally-mandated emissions study that is
now in progress. Because of the uncertainty of the full
cffects of any such new laws, the coal characterization work
in this study was also directed at determining whether trace
clements that may be targeted for control can be removed
from Powder River Basin subbituminous coals using
physical coal cleaning techniques.

In many cases, trace clements are associated with the mineral
matter found with raw coal. For example, arsenic, mercury,
and selenium are often associated with pyrite and other
sulfide minerals, cadmium 1s found with sphalerite, and
chromium, nickel, and a myriad of heavy metal elements are
generally associated with siliceous and calcarcous minerals
(EPRI Report GS-6575, 1989). There are also other cases
where trace elements are associated with the organic coal
structure almost entirely. For these reasons, considerable
research by the Electric Power Research Institute and other
organizations has focused on characterizing the mobilization
of elements in coal, its combustion gases, and ash residues.
A better understanding of the mobility of trace elements in
coal and combustion residue streams will help determine
whether it is feasibly or environmentally advantageous to
remove trace elements before combustion.

Since many of the trace elements found within coal are
usually associated with unwanted mineral matter, using
conventional coal cleaning techniques to remove mineral
matter will effectively decrease the content of trace elements
in the coal and reduce air toxics emissions resulting from its
combustion. To evaluate this premise, the products from
cach of the size and gravity fractions from the coal/mineral
matter cleanability characterizations were analyzed for many
of the trace elements targeted for control:

*  Arsenic = Barium

¢«  Chromium *  Fluorine
* Lead *  Mercury
e Nickel *  Selenium
+  Zinc
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Trace Elements in Run-of-Mine
Powder River Basin Coual
Samples

Other elements which were also measured in each of the
subbituminous coals included antimony, cadmium, and
silver. However, in every sample fraction, the measured
concentration of each of these elements was less than the
minimum ASTM detection limit.

In addition to these elements, the concentrations of fluorine
and zinc were also determined for each coal sample. These
analyses were completed in lieu of measuring the amounts of
beryllium and cobalt, both of which are listed as elements of
concern in Title IIT of the 1990 Clean Air Act Amendments,
for several reasons. First, though not expressly mentioned in
Title III as elements of concern, many compounds
containing these elements are targeted. Second, previous
studies by CQ Inc., EPRI, and the U.S. Geological Survey
indicate that the beryllium contained in many coals usually
occurs in association with the organic coal structure and is
therefore not easily removed using physical coal cleaning
methods. These studies also indicate that the amount of
cobalt contained in coal is typically very low and is, at times,
not easily measurable. Last, if the reduction of fluorine and
zinc emissions becomes important, these elements will likely
be removed easily using coal cleaning since they tend to
occur in association with gangue minerals such as clay and
pyrite. '

The contents of chlorine and manganese--currently targeted
for emissions regulation--were also determined since utilities
correlate their presence with influences on high-temperature
corrosion in boilers. However, due to project limitations,
only head samples of the five coals were analyzed for these

elements.

All trace element analyses completed in this work were
measured using flame-, cold vapor-, and graphite furnace-
atomic absorption spectroscopy techniques or ion selective
electrode methods. These procedures are described in detail
in the 1990 EPRI report, "Laboratory Guidelines and
Procedures: Trace Elements in Coal," Vol. 5,

(EPRI Report CS-5644).

Analysis of run-of-mine coal samples from the Absaloka,
Rosebud, Belle Ayr, Rochelle, and Antelope mines shows
that the occurrence and content of trace elements in Powder
River Basin (PRB) coals vary markedly throughout the
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region. For example, the data in Table 7 show that the coal
samples from Montana (Absaloka Mine-Rosebud/MKay
Seam and Rosebud Mine-Rosebud Seam) generally
contained more arsenic, lead, manganese, nickel, and zinc
than did those from Wyoming (Belle Ayr and Rochelle
mines-Wyodak Seam and Antelope Mine-Wyodak/Anderson
Seam), while the Wyoming coal samples contained more
chlorine, fluorine, and mercury. Furthermore, the coal
sample from Antelope Mine contained higher levels of
chromium, lead, nickel, and zinc than did its two Wyoming
counterparts.

Table 7. Raw Coal Trace Element Summary. 5Ofree, Dry Basis Analyses in ppm.

Trace Element

Antimony
Arsenic
Cadmium
Chlorine
Chromium
Fluorine
Lead
Lithium
Manganese
Mercury
Nickel
Selenium
Silver

Zinc

Absoloka

<0.5
40
<0.]
400
3.9
34.1
4.9
24.1
78.1
0.19
6.3
1.8
<0.1
16.7

Rosebud Belle Ayr Rochelle Artelope
<0.5 <0.5 <0.5 <0.5
3.6 25 1.5 2.3
<0.] <0.] <0.1 <0.]
500 1100 700 600
35 27 2.7 4.6
37.7 57.2 : 485 45.5
5.0 24 1.8 3.2
8.9 241 12.6 4.8
110.0 48.1 10.0 15.3
0.16 0.29 0.23 0.24
53 35 2.5 4.6
1.4 1.2 1.7 1.8
<0.1 <0.1 <0.1 <0.1
9.0 8.2 57 10.6

Values given are averages of oll available head, size composite, and gravity composite anolyses.

The samples from the Montana mines and the Antelope
Mine in Wyoming contained more metallic elements
(chromium, lead, nickel, and zinc) than did the two other
samples, probably because the coals at these sites have more
in-secam dilution with rock partings. Minerals containing
these heavy elements comprise many types of
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The Potential of Sizing-based
Coal Cleaning

Percent Rejection: The weight
percenfoge of on impurify in o feed
that is removed as refuse by the
cleaning process. Calculated by:

(%l in Product x Product W)
%R = 100 -

{% in Feed x Feed Wi}

where: %R = Percent Rejection
%l Weight Percent of Impurity
Wit Weight

([}

sandstones,siltstones, and conglomerates--common rocks t
are formed and often deposited above, below, or within cc
beds. Interbedded rock partings in the coal seams ranging
in size from a few inches to over one foot thick are typical
in coals located near the periphery of the Powder River

Basin (G.B. Glass, Keystone Coal Industry Manual, 1992).

In all of the samples analyzed, the levels of antimony,
cadmium, and silver were lower than that which can be
detected and measured accurately for each of these elements.

In physical coal cleaning, unwanted ash-forming and sulfur-
bearing mineral matter (commonly referred to as gangue)
containing various trace elements can often be removed by
identifying and exploiting differences in physical
charactenistics such as particle size and density. The
advantages in using sizing techniques (sieving, screening,
cycloning, or pneumatic transport) instead of density
separation methods to separate gangue minerals from coal
include generally lower cleaning costs and easier processing.

By examining individual size fractions of samples of run-of-
mine or crushed coal for specific distributions of trace
elements, investigators can determine whether sizing
separations can prove uscful in reducing the overall trace
clement content of PRB coals. Tables 8 and 9 show the
concentration of nine trace elements of concern by size
fraction in the five coal samples from the PRB. More
detailed trace element-size fraction are in Appendix B.

These data show that the actual cumulative concentrations of
some of the trace elements in these samples vary markedly as
a function of particle size, while others vary only slightly.
More importantly, though, the weight distribution (and,
therefore, the potential rejection) of some of these trace
elements can be very significant, as figures 17 through 20
show. For example, when sizing at about 28 mesh

(0.6 mm), the amount of each of the nine trace elements
that can be rejected from Belle Ayr and Rochelle Wyodak
Seam coal samples while recovering oversize (plus 28 mesh)
coal is well below five percent. However, for the Absaloka
Mine-Rosebud/M‘Kay Seam, Rosebud Mine-Rosebud Seam,
and Antelope Mine-Wyodak/Anderson Seam coal samples,
sizing at 28 mesh can result in the rejection of anywhere
from 5 to over 50 percent of the trace elements.
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Table 8. Cumulative Trace Element Content of Size Fractions of Montana PRB Ceals.
Uncrushed (Dry Bosis, S5Oy-free Analysis).

Absaloka Mine. Rosebud-MKay Seam (Big Horn County)

Element Concentration (ppm)}

Retained Wt % Btu Recovery

_Sire Recovery (%) As Ba Cr E L] Hg Ni Se In
+14" 2.5 23 0.73 1720 590 2340 630 019 742 195 13.20
14" %" 23.7 233 3.34 585 345 3976 356 018 405 2.28 7.98
¥'x3/8" £9.0 49.0 418 490 352 3007 372 019 522 19 6.89
3/8"'x28M 90.9 91.9 433 2352 333 2865 364 017 5% 18s 8.65
28x100M 959 969 4.31 2717 335 2883 3.77 017 582 181 .19
100x325M 97.4 98.3 427 2775 J.46 2879 382 017 586 1.8) 10.30
+0 100.0 100.0 4.18 3059 395 3469 410 017 427 1.80 17.22
Head Sample 437 3040 359 3518 543 019 605 224 1350

Rosebud Mine. Rosebud Seam [Rosebud County)

Element Concentration (ppm}

Retained Wt % Btu Recovery

_Size_ Recovery %) A B & f B Hg N S In
+1%4" 4.3 43 1.73 4400 353 4320 494 0.0 - 494 0% 8.16
1%4%%" 36.7 36.4 475 4224 349 4073 483 010 506 1.93 6.09
Ya'x3/8" 62.9 62.7 464 4131 313 4076 479 013 492 205 7.37
3/8'%28M 94.8 95.0 327 4232 3.4 3946 465 015 483 .49 6.42
28x100M 98.3 98.4 3.30 4281 317 39 466 015 485 1.49 6.64
100x325M 99.1 99.2 331 4270 319 3901 468 (015 485 150 684
+0 100.0 100.0 3.29 43.11 3.24 39.37 4.72 0.15 4950 1.4% 9.07
Heod Sample 475 40.80 .56 37.10 4,98 17 s 1.56 2.1
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Table 9. Cumulative Trace Element Content of Size Fractions of Wyoming PRB Coals.
Uncrushed Samples (Dry Basis, S§O;-Free Analysis).

Bellie Ayr Mine. Wyodak Seam (Campbell County)

Element Conceniration (ppm}

Retained Wi % Btu Recovery

Size Recovery (%} As Ba & E Pb Hg N S ZIn

+1%" 6.4 6.4 5.49 1517 250 4720 1.88 033 438 171 626
VeV 37.9 379 4.0 2532 247 5749 224 027 356 122 707
¥"x3/8" 62.3 623 289 19.40 2.50 58.44 2.24 027 345 1.5 7.25
3/8'%28M 99.0 99.0 2.50 1643 247 5616 220 029 318 1.17 831
28x100M 99.7 99.7 2.50 16.41 248 5615 2.2 029 3.9 1.17 846
100x325M 99.9 99.9 2.50 1640 248 56.14 222 029 320 1.7 83
+0 100.0 100.0 2.3 1641 248 5613 222 029 320 1.8 854
Head Sample 27N 18.80 2.91 59.30 2.43 028 388 1.20 804

Rochelle Mine, Wyodok Seam (Campbell County)

Element Concentration {ppm)

Retained Wt % Btu Recovery
Size_ Recovery  _ (%) As L:.:] Lr E o Hg N Se In
+1%" 23.2 23.2 0.48 8.68 2656 5230 162 023 301 154 336
145" 51.1 50.9 1.21 11.59 252 5225 176 0.18- 248 1.468 356
¥a'x3/8" 72.6 72.6 1.37 23.99 2.59 51.58 1.64 0.25 2.77 1.73 413
3/8'%28M 99.0 99.0 1.48 3288 258 5004 1469 022 279 1.70 527
28x100M 99.7 9%.7 1.47 32.80 2.59 50.10 1.69 022 279 170 5346
100x325M 99.9 99.9 148 3277 259 5010 1.9 022 279 170 544
+0 100.0 100.0 1.47 32.75 2.59 50.11 1.70 022 2.79 1.70 5.4%9
Head Somple 1.50 28.00 2.79 47.20 1.78 023 229 250 4.48
Antelope Mine. Wyodak-Anderson Seam (Converse County)
Element Concentration {ppm}
Retgined Wt % Btu Recovery
_Sire_ Recovery (% A B o FE B M N S In
+1%4" 8.8 8.6 4.85 9.62 444 5890 4463 012 444 232 7.03
1AV 394 39.5 2.36 6.15 376 48.02 3.30 025 435 1.93 10.04
Ya3/8" 62.6 62.8 2.57 5.72 344 4694 349 0N 404 177 9.19
3/8'<28M 96.1 96.2 2.23 7.16 4.41 42.81 328 022 457 173 8.56
28x100M 98.% _99.0 2.22 7.29 4.57 42.54 3.26 022 462 172 216
100x325M 99.5 99.6 2.24 7.31 4.64 4258 327 022 4464 172 9.42
+0 100.0 100.0 2.24 7.73 472 42.70 3.30 022 4468 .7 10.25
Head Sample 2.49 6.38 4.20 49.00 3N 027 454 1.95 10.60
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Figure 17. Cumulative Potential Removal of Arsenic and Selenium from Powder River Basin
Subbituminous Coals Using Size-based Coal Cleaning Methods
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Figure 18. Cumulative Potential Removal of Barium, Fluorine, and Mercury from Powder River
Basin Subbituminous Coals Using Size-based Coal Cleaning Methods
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Figure 19. Cumulative Potential Removal of Chromium ond Nickel from Powder River Basin
Subbituminous Coals Using Size-based Coal Cleaning Methods
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Figure 20. Cumulative Potential Removal of Lead and Zinc from Powder River Basin
Subbituminous Coals Using Size-based Coal Cleaning Methods
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The Potential of Gravity-based
Coal Cleaning

Moreover, these figures indicate that sizing will give higher
rejections of heavy metal trace elements (barium, chromium,
nickel, lead, and zinc) than those expected for the other
elements. This is probably because these heavy metal
elements are likely to be associated with heavy minerals
found in the rock partings within the coal seams and in the
overburden. However, sizing these three PRB coals at

28 mesh will also decrease coal yield by five to ten percent
and heating value recovery by about ten percent (sce

tables 8 and 9).

Figures 17 through 19 further show that sizing Absaloka
Mine coal to reject trace elements is more promising than
sizing any of the other coals. This is especially true in the
removal of barium, fluorine and zine, where rejections
exceeding 55 percent can possibly be attained, probably by
removing barite and pyrite particles. Computer-controlled
scanning electron microscope (CCSEM) analyses show that
appreciable amounts of barite (barium sulfate) and pyrite
particles are present in run-of-mine Absaloka coal. These
particles can often have elemental substitutions of fluorine
for barium in the barite crystalline structure and zinc for
iron in the pyrite structure.

Using coal deaning methods that manipulate differences in
particle density (typically measured as a specific gravity) to
scparate mineral matter from coal is more common than the
use of sizing techniques. Gravity-based separations can be
made with equipment such as heavy-media vessels and
cyclones, jigs, water-only cyclones, shaking tables, and
spirals. In order to evaluate the theoretical capability of
using gravity-based separations to reduce the trace element
concentration of PRB coals by removing relatively light coal
from heavy gangue minerals, samples of run-of-mine or
crushed coal were fractionated into specific gravity classes
and analyzed for trace elements. Complete trace element
data for all coal samples are given in Appendix B.

Laboratory washability data--summarized in tables 10

through 14 and figures 21 through 24--show that good
potential exists for removing some trace elements using
gravity-based separations. As shown in tables 10 through

14, if coal and mineral matter were separated at a 1.6-float
specific gravity, the clean coal yield (weight recovery) for all
five coals should theoretically be greater than about 93 percent.
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Cleaning at this separating gravity would also result in the
rejection of anywhere from none to as much as 50 percent
of a particular trace element. Even for the cases where a
high level of rejection 1s not always possible for a particular
clement, cleaning can still reduce the total trace element
content of the coal. For example, the cumulative rejection
of any of the nine targeted trace elements in the coals from
Belle Ayr and Rochelle by separating coal and mineral at
1.6-float mean specific gravity will likely be less than about
ten percent (tables 12 and 13). Nonctheless, the overall
reduction of the total concentration of these trace elements
will still be significantly decreased.

Cleaning Absaloka, Rosebud, and Antelope coals at a mean
1.6-float specific gravity, though, should significantly reduce
the trace element content of some of the targeted elements:
barium, chromium, lead, nickel, and zinc. Figures 21
through 24 show that, based on the results of analyses of
these run-of-mine samples, the potential rejection of these
clements from Absaloka and Antelope coals can range from
25 to 30 percent. The coal yield resulting from cleaning at
this gravity may well exceed 90 percent (tables 10 through
14). These figures also show that cleaning Absaloka coal
will likely give greater overall trace clement rejections than
those obtained when cleaning Antelope or Rosebud coals.
This is probably because Absaloka coal has higher amounts
of ash-forming and sulfur-bearing mineral matter containing
these trace elements than does either the Rosebud or
Antelope coal.

The potential for rejecting barium, chromium, and zinc by
using gravity-based cleaning is especially high for the
Absaloka and Antelope coals. Again, this probably indicates
that some of the trace elements are associated with the rocks
and minerals found with the overburden and partings in
these raw coals. CCSEM analyses show that discrete
particles of rutile and chromite are found in these coals and
are probably associated with the sandstone overburden.
Elemental crystalline substitution of chromium and nickel in
the structure of rutile and substitution of nickel in the lattice
structure of chromite minerals is fairly common. In
addition, small amounts of barite particles, which might also
contain trace amounts of fluorine, are also present in some
of these coals and are likely associated with calcite partings
and seam intrusions.
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Table 10. Trace Element Analyses of Washability Products of Rosebud-M‘Kay Seam
Subbituminous Coal. Absaloka Mine, Big Horn County, Montana (Uncrushed, SOy-free Dry Basis).

Cumulative Composite

Element Concentration {ppm}

Wi (%] Heating Volue

Siok Float Recovery  (Bu/b) A  Ba & F P Hg N S In

1.25 4.1 12,312 1.74 6.70 100 3821 422 010 340 0.66 6.08
1.25 1.30 50.9 12,217 29 15.72 2. 2576 287 025 3.65 1.3¢9 5.05
1.3 135 70.4 12,142 3.47 16.43 248 25,77 3722 O 3.95 1.40 5.30
1.35 1.40 80.2 12,082 3.55 1549 240 2635 345 0.9 4.29 1.33 6.17
1.40 1.60 93.2 11,91 3.57 1507 3.29 29.81 402 0.9 5.09 1.35 10.21
1.40 1.80 95.5 11,804 3.58 1677 359 3220 425 0.9 5.53 1.37 12.97
1.80 2.00 97.3 11,689 3.56 17.62 KR:1| 33461 448 0.9 5.85 1.42 14.61
200 245 99.1 11,534 356 2094 413 3443 493 0319 6.28 1.47 16.13
2.45 100.0 11,450 3.56 28.49 430 3435 513 019 6.27 1.48 19.42

Cumulative Distribution
Element Rejection (Wt %) :
Wi (%) Heating Value

Siok Floof Recovey Recovery(®] A 6o € F P Hg N Se  In

1.25 4.1 4.4 98.7 99.3 99.0 95.5 96.7 978 97.9 98.2 987
125 1.30 50.9 543 58.4 e 739 61.8 71.6 31.8 72.2 52.2 84.8
130 135 70.4 74.6 3.4 594 593 473 55.8 213 58.4 335 808
1.35 1.40 80.2 84.6 20.2 56.4 51.5 38.5 46.0 17.4 48.5 27.8 745
1.40 1.60 93.2 96.9 6.5 50.4 284 19.1 26.9 5.7 29.0 150 51.0
1.0 1.80 93.5 98.5 39 438 201 10.5 20.9 3.6 20.9 1.4 362
180 2.00 97.3 99.4 26 398 137 47 ¥5.1 19 148 65 268
200 245 09.2 9.9 1.0 27 4.9 0.6 4.6 0.6 6.8 1.6 127
245 100.0 100.0 0 0 0 0 0 0 4 0 0

41 CQ Inc. * Project No. 90D0I01-04 « Jume 23, 1993



Table 11. Trace Element Analyses of Washability Products of Rosebud Seam Subbituminous Coal.
Rosebud Mine, Rosebud County, Montona {(Uncrushed, 5O;-free Dry Basis).

Cumulative Composite

Element Concentration (ppm)

Wt (%) Heating Yolue

Sink  Flogt  Recovery {Btu/tb) As Bg Cr F ] Hg Ni’ Se In
1.25 4.6 12,760 0.62 2931 1.81 48.81 1.26 029 227 074 532
1.25 1.30 64.4 12,345 3.00 30.28 2.53 32.38 3.80 0.15 3.22 1.7 4.13
1.30 1.35 80.6 12,234 3.03 35.65 2.69 3292 3.85 0.15 3.88 1.18 424
1.35 .40 84.9 12175 3.01 38.05 2.82 337 4.1 016 4.07 1.14 4.27
1.40 1.60 95.9 12,005 289 39.17 317 34.83 4.69 0.16 472 1.12 6.63
1.60 1.80 Q7.4 11,934 2.87 40.80 333 35.81 481 016 497 1.13 7.16
1.80 2.00 98.3 11,881 2.87 43.3 3.42 36.13 49N 017 518 117 7.43
200 245 99.4 11,786 2.96 4595 3.58 36.59 3.07 017 548 1.30 7.73
2.45 100.0 11,733 299 48.40 an 36.63 5.20 0.17 576 1.32 8.71

Cumvulative Distribution

Element Rejection (Wt %)
Wt (%) Heating Value

Sink  Foat  Recovery  Reco As Ba Cr E Po Hg Ni Se In

1.25 4.6 5.1 9%.0 972 977 938 971 921 98.2 974 972
1.25 1.30 64.4 67.8 352 597 561 43.0 529 427 440 429 694
1.30  1.35 80.6 84.0 184 4046 415 276 402 282 457 280 607
135 1.40 849 88.1 146 333 356 23) 329 23.0 400 265 584
1.40 1.60 95.9 98.1 74 224 182 88 135 10.1 214 187 27¢
1.40 1.80 97.4 99.1 65 179 124 4.7 2.8 75 160 16.7 19.8
1.80 2.00 28.3 99.5 57 121 9.5 < 7.1 56 117 130 162
200 245 99.4 99.9 1.6 5.6 4.1 0.7 KR 3.0 5.4 24 118
2.45 100.0 100.0 0 0 o 0 0 0 0 0 0
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Table 12. Trace Element Analyses of Washability Products of Wyodak Seam Subbituminous Coal.
Belle Ayr Mine, Campbell County, Wyoming (Uncrushed, SOy-free Dry Basis).

Cumulative Composite

Element Concentration (ppm})

Wt (%) Heating Volue

Sink  Floa!  Recovery {Btu/1b} As Ba Cr £ [ Hg Ni Se In
1.25 30.5 12,331 2.47 9.94 1.47 78.01 1.24 036 269 097 4.51
1.25 1.30 91.9 12,273 2.24 14.69 1.90 54.15 1.74 0.28 286 1.25 5.56
130 1.35 96.1 12,235 .21 14.44 2.13 55.48 1.95 029 300 1.23 6.26
1.35 1.40 97.4 12,217 22 14.50 2.22 55.48 2,03 0.29 3.03 1 .23 6.80
1.40 1.60 993 12,16% 221 15.91 245 55.82 2.33 0.29 3.12 1.22 7.7
1.60 1.80 998 12,148 2N 146.73 2.53 5597 238 029 3.8 1.22 7.32
1.80 200 99.9 12,141 2.22 16.87 2.56 56.01 2.40 030 32 1.22 7.44
200 245 99.9 12,136 2,22 1691 2.58 56.06 2.42 03¢ 3.24 1.22 7.58
2.45 100.0 12,130 2.22 17.06 2.64 56.08 2.44 0.30 3.2¢9 1.22 7.89

Cumulative Distribution
Element Rejection (Wi %)

Wt [%) Heating Value

Sink  Floot  Recovery  Recovery (¥} As  Ba  C&r E Po Hg N S ZIn
1.25 30.5 3.0 66.1 822 838 576 8B45 6246 753 759 826
1.25 1.30 9.9 93.0 75 209 338 113 343 134 203 58 35.2
.30 1.35 96.1 96.9 43 186 227 49 232 68 124 3.0 237
1.35 1.40 97.4 98.1 33 172 182 3.6 187 50 103 23 160
1.40 1.60 99.3 99.6 1.2 7.4 8.0 1.1 5.0 1.4 5.8 0.8 9.7
1.60 1.80 99.8 99.9 0.6 2.2 4.6 0.4 27 ‘0.5 3.6 0.4 7.4
1.80  2.00 99.9 100.0 0.4 1.3 33 0.2 1.6 0.3 2.5 0.3 8.7
200 245 99.9 100.0 0.3 1.0 25 0.1 0y 0.1 1.7 0.1 3.9
245 100.0 100.0 0 0 4] 0 Y 0 0 1] 0
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Table 13. Trace Element Analyses of Washability Products of Wyodak Seam Subbituminous Ceal.
Rochelle Mine, Compbell County, Wyoming {Uncrushed, SO;-free Dry Bosis).

Cumulative Composite

Element Concentration (ppm}

Wit (%) Heafing Yalue

Sink  Float  Recovery {Bhy/lb) As Ba Cr E Pb Hg Ni Se Zn
1.25 26.8 12,281 2.33 11.56 1.45 42.39 1.28 0.7 1.79 1.58 348
1.25 1.30 B85.6 12,234 1.38 23.31 2.10 46.92 1.54 022 204 173 434
130 1.35 95.8 12,172 1.44 23.77 2.36 47.50 1.58 022 22 1.75 4.29
1.35 1.40 972 12,161 1.43 2417 240 4759 160 023 223 173 437
1.40 1.60 99.4 12,129 1.43 2528 246 4785 1.48 023 234 1.2 4.62
1.60 1.80 99.7 12,113 1.43 27.68 2.50 48.06 1.72 023 240 17N 4.73
180 2.00 99.8 12,105 143 2806 251 4834 174 023 243 171 478
200 245 99.9 12,093 143 2837 256 4824 1.76 023 248 1.7 4.88
2.45 100.0 12,088 1.43 28.47 2.60 48.26 1.78 023 25 1.1 50

Cumulative Distribution

Elament Rejection (Wit %)
Wt (%) Heating Volue

Sink  Floot Recovery  Recovery (%} As Ba Cr E Jia:] Hg ~Ni Se In

1.25 268 27.3 564 891 850 764 808 804 808 751 803
1.25 1.30 85.6 86.6 176 299 310 168 263 184 303 135 259
1.30 135 95.8 94.5 35 20.0 131 57 15.1 7.3 15.5 2.1 17.9
135 1.40 97.2 97.8 27 175 103 4.1 12.9¢ 52 134 1.7 152
1.40  1.60 99.4 99.7 0.9 117 58 1.5 6.5 1.8 7.1 0.4 8.4
.60 180 99.7 99.9 0.7 3.0 4.7 0.7 4.0 0.9 4.6 0.3 6.1
1.80 2.00 99.8 100.0 0.6 1.6 3.6 0.4 2.8 0.6 3.3 0.2 4.9
200 245 99.9 100.0 03 0.4 1.5 0 1.2 0.4 1.3 0.1 2.8
2.45 100.0 100.0 c 0 0 0 0 0 0 0 ¢
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Table 14. Trace Element Analyses of Washability Products of Wyodak-Anderson Seam
Subbituminous Coal. Antelope Mine, Converse County, Wyoming {Uncrushed, SO -free Dry Basis).

Cumulative Composite

Elerment Concentration (ppm)

Wt (%) Heating Vaolue

Sink  fioot  Recovery {Btu/1b} As Ba Cr F ) Hg Ni Se In
1.25 6.9 12,105 117 315 1.84 35.04 1.56 013 212 1.38 4.95
1.25 1.30 74.7 12,040 227 4.32 2.05 43.33 219 0.22 3.57 1.71 7.34
1.30 1.35 91.5 11,976 21 4.03 2.54 43.69 230 0. 3.72 1.64 7.04
1.35 1.40 93.7 11,956 210 4.05 2.73 43.64 2.32 0.21 3.80 1.62 7.55
1.40 1.60 98.1 11,893 21 4.64 an 43.73 2.47 on 3.94 1.60 8.58
1.60 1.80 98.6 11,81 21 498 3.32 44.09 2.56 (13 404 1,60 8.87
1.80 2.00 98.7 11,862 2m 5.08 3.40 44.20 2.60 o1 4.07 1.60 9.02
200 245 99.2 11,804 2.14 6.30 3.88 44.45 283 [ 1] 4.27 1.61 9.64
2.45 100.0 11,716 2.19 7.69 4.81 44.80 3.17 0.22 4.64 1.63 10.97

Cumulative Distribution
Element Rejection (Wt %}

Wi (%) Hedting Value

Sink Flogt Recovery  Recovery (%]  As Ba Cr E P Hg N Se Zn
1.25 6.9 7.1 96.3 97.2 97.4 94.6 6.6 95.7 96.9 94.2 26.9
125 1.30 74.7 76.7 225 581 682 278 482 243 425 218 500
1.30 135 91.5 935 11.8 521 51.4 10.8 33.7 10.7 26.6 8.4 41.2
1.35 1.40 93.7 95.6 100 507 469 87 31.2 85 233 68 355
1.40  1.60 98.1 99.6 55 408 365 42 235 50 167 37 233°
160  1.80 98.6 99.9 49 367 324 30 204 45 146 33 208
1.80 2.00 98.7 99.9 4.7 35.2 30.5 2.6 19.1 43 13.7 32 19.2
200 245 99.2 100.0 30 189 200 14 115 34 89 22 130
2.45 100.0 100.0 0 0 o 0 0 0 0 0 0
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Figure 21. Cumulative Potential Removal of Arsenic and Selenium from Powder River Basin
Subbituminous Coals Using Gravity-based Coal Cleaning Methods
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Figure 22. Cumulative Potential Removal of Barium, Fluorine, and Mercury from Powder River
Basin Subbifuminous Coals Using Gravity-based Coal Cleaning Methods
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Figure 23. Cumuldative Potential Removal of Chromium and Nickel from Powder River Basin
Subbituminous Coals Using Gravity-based Coal Cleaning Methods
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Figure 24, Cumulative Potential Removal of Lead and Zinc from Powder River Basin
Subbituminous Coals Using Gravity-based Coal Cleaning Methods
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The Potential for improving
Trace Element Removal through
Mineral Matter Liberation

Finally, in all of these cases, the theoretical removal of trace
elements and, unfortunately, the losses of coal yield resulting
from cleaning will be somewhat higher than that indicated.
This is because, for convenience of discussion, the
projections of the cleanability of these coal samples were
extrapolated from composited analyses of the entire coal
sample and not on those of specific size fractions. In
practice, gravity-based processes can usually treat only
certain sizes of particles in an effective manner and are
generally very ineffective on particles finer than about

100 mesh.

Trace element analyses were also completed on washability
products of samples of all five PRB coals that were crushed
to minus 100 mesh to increase the degree of liberation of
ash-forming and sulfur-bearing minerals (Appendix B). As
with the uncrushed coal washability studies, by examining
the trace element content of individual density fractions of
the progeny distributions, potential improvements in the
removal of mineral matter and trace elements during coal
cleaning can be predicted and evaluated.

Improvcd mineral matter liberation should be characterized
by increases in the distribution of material in relatively light
and heavy gravity fractions and accompanying decreases in
the weight distribution of locked coal-mineral matter
particies in intermediate gravity fractions--this is most easily
tracked by examining increases in the amount of heavy
(2.0-sink) material. Decreases in the distribution of very
light or very heavy material in uncrushed versus crushed
coals cannot occur, in reality, since the original amount of
material in these end-member gravity fractions cannot
migrate to lighter or heavier fractions.

As the data in Table 15 show, the potential rejection of
heavy minerals containing chromium, nickel, lead, and zinc
might be increased by as much as 20 percent for Absaloka,
Rosebud, and Antelope coals if the run-of-mine coals are
first crushed to minus 100 mesh and then cleaned using a
gravity-based method. In general, these same trends can be
noted for the other coals and for other elements in the coals,
but the increases in the trace element distribution in the
2.0-sink gravity fraction are not usually as significant.
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Table 15. Potential improvements in the Removal of Trace Elements Through Increased Mineral
Matter Liberation. Cumulative Fractional Distribution of 2.0-Sink Material in Uncrushed and Crushed to 100 Mesh

Powder River Basin Cools (Wt %).

Arsenic Selenium Barium Fluorine Mearcury

Mines Uncrushed -100M  Uncrushed -100M  Uncaushed -100M  Uncrushed -100M  Uncrushed — -100M
Absaloka KR} 39 11.5 9.0 438 42.0 10.4 12.7 3.6 3.4
Rosebud 4.5 7.1 16.7 55 17.9 114 48 2.6 7.5 7.3
Belle Ayr 0.7 28 0.4 1.7 2.2 8.3 0.5 2.2 05 29
Rochelle 0.7 1.4 0.2 0.5 3.0 1.6 0.7 7. 1.0 1.4
Artelope 4.9 6.7 a3 4.5 36.7 41.6 3.0 5.3 4.6 6.4

Chremium Nickel Lead Zinc
Mines Uncrushed -100M  Uncrushed -100M  Uncrushed -100M  Uncushed  -100M
Absaloka 20.2 9.4 21.0 7.2 2.0 298 35.3 45.8
Rosebud 12.5 13.8 16.0 23.0 9.8 18.4 19.9 3.6
Belle Ayr 4.7 7.7 3.6 9.5 28 138 7.3 13.0
Rochelle 4.2 7.2 4.6 4.6 4.0 6.6 6.1 94
Antelope 32.3 39.8 14.6 30.7 20.4 28.3 20.7 40.7

In some cases, though, the changes in these distributions do
not appear to follow accepted trends (less material of
2.0-sink density is reported to be in the crushed coal than
was in the uncrushed coal). Concluding that crushing is
actually effective in these instances is, therefore, arguable.

Large improvements in rejection should not be totally
expected, however, because these subbituminous coal
samples typically have fairly low amounts of mineral matter
and pyrite to be liberated. Thus, although crushing appears
to be effective for improving the liberation and subsequent
removal of trace elements from these coals, it is probably not
cost justified in most cases.
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CHARACTERIZATION OF
PETROLEUM COKE

Another material that Northern States Power Company’s
King Station and many other utlities often use as a boiler
fuel is petroleum coke; unfortunately, it often contains
relatively high amounts of total sulfur and appreciable
amounts of many metal elements.

Petroleum coke, cither delayed or fluid type, is a solid
residue product of the distillation and carbonization of crude
and refined petroleum. It primarily consists of low volatile
carbon and hydrocarbon compounds and various amounts of
sulfur and metal trace elements that were originally found in
the form of complex salts within the crude. Petroleum coke
is also naturally low in ash-forming minerals.

To learn more about the types and distribution of the
contaminants in petroleum coke, and to ascertain whether
this fuel can be cleaned to reduce the sulfur and trace
element contents, a sample of petroleum coke from Koch
Carbon’s Pine Bend Plant in Minnesota was submitted for
various analyses: proximate, ultimate, particle size
distribution, and trace clements (see Appendix C).
Washability analyses were not performed because several
other characterizations of petroleum coke completed by
CQ Inc. have shown that it usually contains very little ash-
forming minerals and, as a result, does not vary much in
gravity distribution.

Table 16 shows that this sample of petroleum coke has an
extremely high as-received basis heating value

(15,140 Btu/lb), a very low total moisture content {less than
0.5 Wt %), and measures over 8.0 lbs SO,/MBtu. Since the
ash content of the petroleum coke is well below one percent,
gravity-based cleaning of petroleumn coke will probably not
be very effective in increasing the heating value of the
petroleum coke enough to mask its large sulfur content.

The potential for cleaning petroleum coke using sizing
methods is not much better. As shown in the size-sulfur
distribution data in Table 16, the variation of sulfur as a
function of particle size is not significant. The amounts of
trace elements in this sample of petroleum coke are also
fairly low, with the exceptions of chlorine, nickel, and
vanadium. Based on these results, cleaning petroleum coke
to improve its quality for firing in udlity boilers will
probably need to be accomplished using chemical cleaning
methods.
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Table 16. Petroleum Coke Quality Summary. (SO,-free, Dry Basis).

Proximate Analyses Ultimate Analyses Trace
(Wt %) Wt %) Elements
Total Moisture 0.27 Carbon 87.20 Arsenic <2.0 ppb
Fixed Carbon 90.43 Hydrogen 3.67 Barium 1.21 ppm
Volatile Matter 9.19 Nitrogen 1.58 Chlorine 300 ppm
Ash 0.38 Oxygen 1.09 Chromium 1.68 ppm
Sulfur 6.08 Fluorine 14.9 ppm
Heating Value (Btu/Ib) 15,141 Lead 0.26 ppm
Lbs 50,/MBty 8.02 Lithium 0.07 ppm
Mercury 66.1 ppb
Grindability (HGI) 28 Nickel 182.8 ppm
Selenium <2.0 ppb
Thallium <0.5 ppm
Tin 1.13 ppm
Titanium 19.3 ppm
Vunudiﬁ‘m 360.0 ppm
Zinc 0.88 ppm

Incremental Size Analyses

Retained Wt (%) Ash Content Sulfur Content  Headfing Value
Size Recovery Wt %) (Wt %) {Bru/ib) lbs SO,/MBtu
+Va-in. 50.9 0.36 59 15,142 7.80
Va x 28M 440 0.30 595 15,141 7.85
28 x 100M 3.4 0.56 5.86 15,123 7.74
100 x 325M 1.0 1.19 5.79 14,976 7.83
-325M 0.5 4.55 5.65 14,366 7.86
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THE COST OF CLEANING
POWDER RIVER BASIN COALS

Coal cleaning is not currently conducted on PRB
subbituminous coals, since the coals being mined are
sufficiently low in ash and sulfur content to meet the present
quality demands of the steam coal market. However,
concerns with air toxic emissions resulting from the
combustion of coals containing high amounts of metallic
trace elements may eventually make cleaning necessary.
Based on coal charactenizations completed on PRB samples,
the potential for reducing these contaminants using physical
coal cleaning is technically feasible. However, this does not
ensure that the economics of coal cleaning operations are
feasible.

To examine the economics of the cleaning PRB coals,
CQ Inc. engineers completed a preliminary cost estimate for
two types of cleaning plants:

e Air-table Plant
*  Dry Screen/Jig Plant

A 1,000-tph air-table plant with support cquipment was
designed and costed to model installations where a lack of
processing water is likely--this condition is expected for most
sites located in the Powder River Basin. A 1,000-tph dry
screcning/jig plant with minimal ancillary equipment was
also costed to represent those systems where more intensive
coal cleaning will be required and where a sufficient water
supply may be available. Table 17 summarizes the cost
breakdown for each of these designs. Complete cost model
information and assumptions are provided in Appendix D.

Table 17. Estimated Costs of Coal Cleaning PRB Coals.

1991 Dollars.
Air-table Plant Jig Plant

Operating Costs {in Thousands)

* Labor <7 $1,272

» Supplies & Expenses $2,466 $2,178

» Other (Insurances, Taxes) $338 $345
Capital Costs (in Thousands)

» Equipment $5,881 $4,467

¢ Installation £3,214 $4,605
Total $1.20/raw ton  $1.27 raw ton
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The estimated cleaning costs (in 1991 dollars) of $1.20/raw
ton for an air-table plant and $1.27/raw ton for a dry
screen/jig plant that are shown in Table 17 represent only
preliminary estimates of the economics for cleaning PRB
coals. These estimates are not meant to be complete cost
analyses for the implementation of coal cleaning, but are

given for relative comparison to current cleaning operations
in other coal fields.

These costs compare favorably with respect to those for
existing coal cleaning operations in the U.S. and indicate
that cost-effective process flowsheets can be designed for the
cleaning of PRB coals if the need develops.
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SUMMARY

The results of raw coal characterization and liberation
potential studies on five Powder River Basin coals indicate
that moderate improvements in coal quality can be achieved
through physical coal cleaning. While obtaining 95 percent
energy recovery, potential sulfur dioxide emissions from the
Montana coals can be reduced at least 30 percent through
cleaning, allowing these coals to meet the future compliance
level of 1.2 Ibs/MBtu for sulfur dioxide emissions. By
cleaning these coals after crushing to a topsize of 100 mesh,
the ash and sulfur content of the clean coals may be
decreased by an additional 10 to 15 percent.

Crushing to a topsize of 100 mesh and cleaning Wyodak
Seam subbituminous coals from Wyoming can potentially
decrease their ash contents by 10 to 20 percent. Crushing
and cleaning Wyodak-Anderson Seam coal can theoretically
decrease ash levels over 40 percent and reduce sulfur dioxide
emissions as much as ten percent. However, all of the
Wyoming coals in this study already have potential sulfur
dioxide emissions less than 0.8 lbs/MBtu, well below

Phase I compliance levels.

The trace element content of the clean coals can also be
reduced by way of physical coal cleaning techniques, but
rejections will vary from coal to coal. By sizing run-of-mine
coal at about 28 mesh, the rejection of nine elements of
concern should range from 5 to 50 percent, while coal yields
over 90 percent are attained. Sizing of Rosebud, Antelope,
and, especially, Absaloka mine coals will likely give higher
rejections of barium, chromium, fluorine, lead, nickel, and
zinc than sizing of Belle Ayr and Rochelie mine coals.
Similarly, cleaning these subbituminous coals using gravity-
based processes can potentially give 90 percent coal yields,
while rejecting anywhere from zero to 50 percent of the
trace element contaminants.

Crushing followed by gravity-based cleaning may increase
the rejection of trace ¢lements by as much as 20 percent, but
only for those coals where most of their mineral matter is
associated with rock partings within the coal bed.

In conclusion, mineral matter and trace elements will likely
be rejected more easily from coals from the northeastern and
southeastern extremes of the PRB during physical coal
cleaning than those from the interior portions of the basin.
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APPENDIX A

Raw and Reduced Coal Data



DEVELOPMENT OF THE COAL QUALITY EXPERT
COAL QUALITY INFORMATION - COAL CHARACTERIZATIONS

A Summary of Speaalized Data Analysis and Data Reduction Methods Used to
Characterize Sub-Bituminous Coal Samples from the Powder River Basin

All coal samples were processed in accordance with laboratory procedures recommended
by the Electric Power Research Institute (Report Number CS-5644, Volume Number 4,
Laboratory Guidelines and Procedures: Low-Rank Coal Analysis) and the American
Society for Testing and Materials (Volume Number 05.05, Gaseous Fuels; Coal and
Coke). These documents address and detail unique and effective methods for treating and
analyzing low-rank coal samples.

The following sections briefly explain data analysis and reduction methods for each topsize
of coal generated and studied.

As-Received Coal

No special data analysis or data reduction methods were used to generate the data shown
for these coal samples.

As-Received Coal Crushed
to 3/8 inch Topsize

Based on recent results from coal washability studies not related to this work, there has
been strong evidence to suggest that the use of heavy organic liquids to scparate coal finer
than about V4 inch into progeny gravity fractions actually results in measurements of
gravity distributions that are skewed. Two prevailing theories are that these heavy
liquids--commonly known as Certigrav--arc being trapped into cracks and crevasscs in the
coal particles or are being absorbed onto the surfaces of the coal, thereby increasing the
apparent specific gravity of the particles. This causes the coal particles to report to the
incorrect gravity fraction during separation. This phenomenon appears to be more
pronounced in lighter gravity fractions (1.25 to 1.5 specific gravity intervals), i.c. in those
fractions where coal that would contain little mineral matter reports.

Knowing that this phenomenon appears to be more marked in finc coal washabilities and
in light gravity classes, CQ Inc. believed that an alternative washability methodology was
needed to provide more reliable results for laboratory gravity separations of coal samples
containing large amounts of fine particles. Two methods were considered:

¢ Cesium Chloride Method

*  Alternatc Certigrav Mcthod



As-Received Coal Crushed
to 100 mesh Topsize

Data analysis and data reduction methods for run-of-mine coals crushed to minus 100
mesh topsize are similar to those used for coal crushed to minus 3/8 inch topsize.

CQ Inc. used the same procedure to mathematically re-combine the gravity washabilities
of the 1.3-float and 1.3-sink material except that since only one size class interval was used
in the washability analysis (-100 M), only the weight fractions and quality analyses for

one size class were re-combined and re-normalized.
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A

MOISTURE . D2961 D3302 93173
VOLATILE MATTER' D3175
iégsn CARBON

.SULPUR
CARBON -
HYDROGEN
NITRIGEN
OXYGEN"

BTU/LB .D2015 DI98Y
MAF BTU/LE (DROIS DIFE
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. HEH F
D1857 — ELECTRI

INITIAL: DEFORMATION®T
SOFTENING TEMPERATUREY
HEMISPHERICAL TEHMPERAT
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INITIAL. DEFORMATION

SOFTENING TEMPERATURE
HEMISPHER ICAL TEMPERATURE:
FLUID TEHPERATURE

ASH MINERALﬁCGMPUSIT:DN
" D3682

SILICON DIOXIDE
}ALUMINIUM OXIDE
'FERRIC OXIDE""
TITANIUM 'DIGXIDE. -
\PHOSPHORUS PENTOXIDE
‘CALCIUM OXIDE"
MAGNESIUM OXIDE

. SODIUM :0X1DE.
POTASSIUM OXIDE
SULFUR TRIOXIDE
-PERCENT soLIDS -

74, 247%

‘LITHIUM OXIDE ,

MANGANESE: DIOXIDE.

PAGE 2 OF 2
Llyeee o

‘BLACK SEAL:ANALYSIS

~ f FOR mﬂ‘a PﬁmEcuaN TS BOCUMENT TS
S BEEN PF;IN}E ON COMTHAOLLED'PAPER STOCK.
e Nm vaun IFALTERED!




- 1:QUALT ENTERvBDX~28
" HOMERCITYs PA 15748
!?ERATING e PRBJECT 90DO101  TASK 2.
NE w 5
AMPLED BY STOMER PRUVIDED
ROSS WEIGHT:.'1796.7

ITHER. - 1D:" PawnER RIVER -BASIN: €O/
"COAL CHAﬂnﬁTERIZATION ALU‘W¥
NTS ON ANaSla-FREE BASIS -

SAMPLE ID: ABSALOKA SECONDAR

4

DATE SAHPLED
DATE RECEIVED 08/28/91

+JOP-X O AS-RECEIVED CDAL NDHINAL
,ERCENTS REPORTED ON A DRY BASIS: A

GDULD ENERGY DIVISION
P, 0. BOx 214
CRESQUN, PA 1&&30

i STANDARD LRBORRT.RIES INC.

féE—QE
ﬁ123126

DATE;;JQE
MASTER SAMPLENO

SHER: REW
ECT SPLIT RAW COA T

NS RAW

CERTIFICATE OF ANALYSIS

e b S i - o o T i By v S e g S o i A e W o AL P il ke S A o S el b AN A k) . AR e W Wb L S i T T — P

LES S0z

, HAF
FRACTION - WT4 MOISTURE ASH SULFUR BTU PER MBTU BTU
1 1/2%"8Q ; 2.51 23.40 13.%94 1.03 10569 1.95 14842
1/727"8@ X 3/4"84 21.18 24.66 11.09 .71 11370 1.25 12788
£478Q X 3/8780 2532 25.25 2. 45 .77 11658 1.32 12874
8 8Q X 28M 41 88 16. 86 8. 77 .84 11730 1.43 12857
8BMX 100M .5.05 18.35 10.77 1.08 11451 - 1.88 15717
ooM- X 325M 1.42 14.87 13. 38 1.14 10792 2.:11 12487
2¥M X O 2 a4 8.00 37.03 446 7571 1..21 12024
CUMULATIVE RETAINED — DOWN

FRACTION wrz A

1.1/2"5G ' 13.

1 1/72"5G 3/4"SQ i1.
1 10.

1- P

1.‘:” 9.?
b Q.

1’ 10.

-~ UpP

FRACTIUN el A
1 1/2"8Q X 0 10.

172753 X 0; 10.
/4“SG X 0 U 10.:
/8"s5Q X O . 10
BM X © 18.

YOM @x O 28,
ESM 0- ‘ & 37.
NALYTICAL RESULTS -ARE STATED ONl

AGE 1

“FOR YOUR TON THIS DOCUMENT HAS
"BEEN PRINTED OR.CONTROLLED PAPER STOCK. -
. mxﬁumwaua%o :

‘DRY BASIS

APPROVED BY
APPROVED BY




SAmP«ED4BY'
cnass-usxcur

PRI et s s bt b s 2

GOULD ENERGY DIVISION
P.OG. BOX 214

iSl CRESSON, PA 16630

STANDARD LABORATORIES, INC.

DATE : ”5—22—9“
HASTER SAHPLE Nﬂ 123134

KA. SECONDARY.:
CT SPLIT RAW COAL

DATE SAMPLED .
DATE RECEIVED: 08/28/91 .

”ERl ﬁSIN‘CDAL TOP. X O AS~ RECEIVED. C@AL NOMINAL.. 6.
LE WT-P V.WNTS REPORTED ON A DRY BAS S A

KcﬁﬁﬁﬁeﬁéREd

} ONS. RAW
SH - PERCE

FEED FOR SIZE +3/4"SQ

- BTU. VDLATILE ‘FIXED. CARBON
12437 R

12300 o.oo

11796 . Q.
10862
9190
6069
3941
2479
3313

(slalalalalele]
Q
Q
CO0VVOOV0
Q
Q

LYTIGAL RESULTS A

PO VOUR PROTECHONTHIS BOCONENT IS —
,mwwmmmmmmmmmemm
e NOT VAUD 1. ALTEHEB ; .




GUULEBENERGY DIVISIGN

C. Qg
1 QUALITY CENTER BOX: 280 .
HOMER CITY: PA 15748" i,

lPSgATING CO v PRUJECT(?QDOIOI TASK 2.

AMPLED BY: CUSTOMER PROVIDED
ROSS WEIGHT: 1796 L ey DATE RECEIVE

ITHER 1D: POWDER: RIVER BASIN CDAﬁ%TOP X 0O AS*RECEIVED*C.AL-N.HI
COAL CHARAGWERIZAWION ALLWT ERCENTS REPURTED GN@K DRY:BAS 18,
NTS ON-AN:. SDS*FREE BASIS . .

“PERCE

FEED FUR SIZE 3/4%8Q X EBM

AVITY % WT . %4 _ASH Y %8 BTU VDLATILE ----- F:XE& CARBON
. 25 S. 30, '5.06 - .50 12295 Q.00

- 30 %3, 98" 6.56 - .91 12178 - .0.00 0. 00
.35 18. 16 7.36 .52 12037 0.00 0. 00
- 40 12. 25 10. 49 35 11735 0. 00 0. Q0
. 60 7. 6% 19. 04 77 10313 0. 00 Q. 00
- B0 1,18 40,18 . 2.90 6922 . 000 0. 00
. 00 . &2 49.49 4,53 5126 000 0. 00 -
. 45 1. 26 61,06 6. 04 3075 000 0. 00
. 45 SINK. . 56 b6, 56 23,47 2672 0./00 a. 00

CUMULATIVE RESULTS FOR SIZE 3/4"50 X 28M
- CUMULATIVE DOWN

AVITY - A WF Z -ASH R - BTU VOLATILE FIXED CARBON
C 29 - 5. 30 8, 0é6 . 50 12295 0. 00
30 C .98, 28 - 6. /2 .81 12189 ' 0&001 00
39 - 7h. 44 . b eY ~ul 12193 Q.. 00 0. 00
40 .. 88. 6% 7.18 . 20 12095 0..00 - 0. 00
&0 96, 38 - 812 .52 11953 0.00Q 0. 00
80 [ Q7. B4 . 891 -G8 11892 Q00 - 0. 00
00 © 98. 18 8,77 . a8 118380 g/ 00 0. 00
. 9%, 44 .43 . &3 11738 0. 00 Q. 00

43 SINK 100. 00 ?.75 . F7 114688 .00 0. 00

_ CUMULATIVE UP

AVITY % A %8 BTU FIXED CARBON
. 25° 00. R -2 .77 11688 70. 00
.§g4 94, 10 79 11654 0. 00
. 2% 41. T4 S i 10788 - 0. 00
. 80 - ‘19,1 &3 10177 0. 00
.80 R o S91 8490 Q. 00
~80- <) 53 &7 4518 0. 00
$t i a2 ‘a8 238 9. 89
. & .47 2672 0. 00




GOULD. ENERGY DIVISIDN
P.0OxBOX 214 -
CRESSON, *}

Emiéasaux 280

IER . CIT) SAMPLE ‘1D:
g?sgﬁTING Q. : "PROJECT 90DO101. “TASK 2.4
‘STgMER PROVIDED .

OTHER ;. ID:. P IDER“RIVER -BASIN. CGAL TIP 0 AS-
, -ﬂgg:gﬁ A%L wT*PERCEMTS REPURT

RAVITY - A ABH FAs ; T VOLATILE FIXED CARBON
1.25 - 0.00 - % 5. 0. 00 Q. 00
1. 30 .18 93 ; 0. 00
1.35 0. GO 0. 60 0. 00
1. 40 3..94. sad 0. 00
1. 60 7.76 a7 0. 00
2. 00 {472 1.16 0. 00
2.45%5 - . . 5945 1..78 0. 00
2. 48  SINK- &8. 37 1561 0. 00

CUMULATIVE \RE

CUH@LATI?EthWNf

)
>
<
bt
—1
<

RITIRI =4 4 1 bt pos 4t
r1]
Q

ZomNNaaao

RAVITY ATI%E FIXED:CARBON
158 .98 3 99
1.35 100 0. 00
1. oo 0. 00
1. 0. 00
1. 0. 00
2 - Q. a0
- - 0. 00
=3 - 0. 00




GDULD ENERCY DIVIGIGHN

BOX S14
is I CRESSDN, “PA 16630

STRNDQRD LABORATORIES, INC.

DATE : 5-22-92
MASTER SAMPLE NO. 123134

¢ I -
QUALITY. s
HoMER- CITY ” SAMPLE ID: 23‘

IPERATING CcO. T 90D0101 TASK 2.4 s

AMPLED BY: cu PRGVIDED

ax ééo 5
48 :sscaNDARv CRUSHER -REJ
‘ RAw coaL

ITHER:.-1D.: PIN
COAL HARA
NTS: GN

SIN COAL. _TOP. X O AS—RECEL

; fs?%L W PERCENTS REPORTED 'gaAsxs. ALL ASH PERGE

FEED FOR SIZE 100M X O

%4 ASH %S BTU V.LATILE FIXED CARBON

0. 00 0. 00 0 00 g. 00

0. 00 0. 00 0 ‘ 0.00 0. 00

0. 00 0. 00 Q. 00 Q. 00

5.12 .- 48 124600 0. 00 0. 00

10. 98 .39 10978 - Q.00 G. 00

28. 735 .3d3 8808 0. 00 . 00

36. 20 R 8095 . 0. 00 g. 00

R 3+ A 89. 50 33 4212 0. Q0 0. Q0
.45« GINK 74. 87 5. &0 719 0. 00 Q. 00

CUMULATIVE ESULTS FOR SIZE IOOH X O
CUMULATIVE DOWN
UDLATILE FIXED CARBgN

BOOO0O000
o
S

ATILE FIXED CARBON
0. 00 0. 00
0. 00 g. 00
0. 00 0. 00
0. 00 0. 00
0. 00 0. 60
0. 00 0. 00
Q. Q0 0. 00
0. 00 0. 00
- 0. Q0 0. 00




GOULD . ENERGYaDIVISIUN

P, 4
CRESSUNy PA 16630

1'GUAL1
HOMER CITY
OPERATING co
INE:

000000000

FIXED CARBgN

OO000OO00
o
o]

PINI ) et et ot et ot et
m.
o

VOLATILE FIXED CARBON
. 00 0

000000000
Q
Q

. ANALYTICAL RES

ATED ON A DRY BASIS




GCIULD ENERGY

BOX 214,
& CRESSDN; Py

STRNDRRDLRB@"

CDAT
MASTERVSAMP

C.Q.. INC
GUAL.ITY CEN;ER BUX 280

SAMPLE ID: ABSALOKA RAW COAL C
378" TOPSIZE.
iINE[,, EY
OCATION:
ATE SAMFLED

% DATE RECEIVED:ﬁG/

‘RDSS NEIGHT 160, | B
THER ID: T POWD R BASIN SPLIT OF AS—REC 'D RAW CDAL“ AS‘

R 3 ‘BY ASTH
F'CIR SAMPLE TBPSIZE CHANGE IN RAW COAL SIZE DIST. NITH CRUS,,ING ALL WT
%’S ON A DRY BASIS ALL:ASH %‘S S03 FREE IS

CERTIFICATE OF ANALYSIS

; A5 RECEIVED DRY B?SSIS
MOISTURE D2%961 03302 D3173 25, 24Y%
ASH D3174

XXX
, 1 8. 12% 10. 8&%
SULFUR D4239 METHOD 3.3 . 58% . 78%
BTU/LB ~ D2015 D198 8656 11579 ..
MAF BTU/LB T * < 12989
LBS OF S§02 PER MILLION:BTU .. 1.35 |
LBS OF. SULFUR PER MILLEQN BTU 674
PERCENT ‘S0L1DS 5 : 74. 76%

APPROVED BY % 4 /M%

APPROVEL BY CZQ[ "

PAGE 1 OF 1
17764

BLACK SEAL ANALYSIS

FOR YOUR PROTECT]DN THIS aocumemms
BEEN PRINTEDON CONTROLLED. PAPER g
. - -NOT VALID IF ALTERED




GOULD ENERGY DIV
P. 0. BOX 214

DATE

DATE 'RECI IVED:" 8/28/91

ISI0N

CRESSBN; PA 1&&30

STHNDHRD LHBGRRT.RIES INC.

5—22—9“

MASTER aAﬂPLE NO. 152408

" CRUSHED. TO

ASIN SPLIT. FaAS-REC’D RaW COAL.AS REQ ‘D BY _ASTM. FOR S
WITH CRUSHING ALL

HANGE'IN RaW COA ZE DIST. “S ON A DR
%8, 503 FREE . a< =
| CERTIFICATE oF ANAchrs
LT T LBS SO02 MAF
FRAGTION. .. . .- & . umzvaUISTURE ASH '\su&gyﬂ BTU PER MBTU BTU
+378%80 . - 3.76 24.18 1042 .73 11589 1.2&6 17062
3/8"sG X 2EM° . - 81.5%9 12.59 1012  -80 114690 1.37 14880
28M X. 1oam-.-;,z= 8 61 168.19 12,20 1.06 11451 1.85 15941
1O00M - X 325n . 2.20 11.78 13.83 196 11209 1.71 14748
325M X L 384 10.77 2&78 053 9371 1.13 13954
CUMULATIVE RETAINED — DOWN o 5
e o _ LBS so2
T 7 WT% ASH SULFUR ETU FER MBTU
+3/B”SG’ B 3. 76 10. 42 .73 11589 1.2a4
+378%8@ . X - 28M 85. 35 10. 14 .80 11686 1.37
+3/8%8@ X 100M . 93. 96’ 10. 33 .82 114664 1.40
+3/845Q. X ~329M 2. 16 10. 41 .83 114654 1,42
+3/8%8@ X O 100. 00 10. 94 81 11566 1. 40
CUMULATIVE RETAINED ~ UP
. T LBS 502
FRACTION WT% ASH ~SULFUR BTU PER MBTU
+3/8"80 X O . 100. 00 10.96 - .81 11546 1.30
- ) 9624 1098 82 11565 1.42
M X O 14, 65 15. 73 S91 108869 1.67
X 0 . 6. 04 20. 77 169 10040 1.37
3254 X 3. 84 34. 74 .53 ‘9371 1,13

ANALYTICAL RESULTS ARE STATED ON A
PAGE 1

+ FOR YOUR PROTECTIONTHIS DOCUMENT HAS
- BEEN PHINTED CONTROLLED PAPER STOCK.
- ENOT. VAUD i ALTERED




C. INC.. .
1 GUALITY,CENTER BOX 280 -
HOMER CIT'c»PA 9748

PERATING CG
AMPLED BY
1INE:. .
UCATIDN

ATE . SﬁMPLED
EATHER:
ROGS. - WEIGHT

THER. ID: '“*ﬁﬂpuwnsn RIVER B

'EC ‘D SAMPLEE’ AS REQ’D .BY
L WT %Z“SON A DRY BASIS ALL ASH “£°S S03° FREE"

CERTIFICATE DF ANALYSIS

PROJECT 5000101 TASK 5. 2
o *custpmssfPRov;bggfy‘“~

SHLIT OF “THE ' 1,

N 0 SINK
'ASTM-FOR.. SAMPLE TOPSIZE”RA:

BF THE AS

LIBERATION AL

AT RECEIOEU UHV EEBIS

MOISTURE D2961 D3I302 D3173 16. 68%
ASH D3174 12, 6&%
SULFUR. D4239 METHOD 3. 3 . 92%
BTU/LE D2015 D19689 8871
MAF BTU/LB - \

LBS OF S02 PER MILLION BTU

LBS. .F SULFUR PER MILLICN BTU
PERCENT S.LID

XXX
1 5;;:207-

- 1.10%
- 10647

2..06

- §3.32%

12555

ApPROVED ‘BY

APPROVED BY .

BLACK SEAL ANALYSIS







GOULD ENERGY DIVISION

P. 0. BOX 214
i CRESSON, PA 16430

STANDARD I.HBORRT.RIES INC

DATE 5—22—92
MASTER SAHF’LE NG 1"’3181

c.@q. . INC. : SR

11 QUALITY GENTER BOX 280 -

HOMER CITY, PA 15748 5

IPEgﬁTING 'CO.: PROJECT 90[)01(:\‘j TASK 24
AMPLED BY: CUSTOMER PRUVIDEDQ

SAMPLE ID: ABSALOKA_RAW COAL "1/80°§1
CRUSHED TO 8/8% X.0°

DATE SAMPLED:

ROSS WEIGHT DATE RECEIVED: 8/28/91

THER :1D: POWDER RIVER BASIN: SPLI
AMPLE AS.REQ’D BY ASTM FGR BAM
A DRY BASIS ALL ASH %‘S- soa&ﬁggbi

et e i A e e S —— ST " o i St T it St S et e i il el AT Foarr U S i b T My S ke g W prye AR g e S i okl o LA T il Al . ke . PO S D S PSS P S

- LBS S02 MAF
FRAGTION WTZ MOISTURE ASH SULFUR BTU PER MBTU BTU
zaM  B0.16 17.07 14.87 1.07 10775 1.98 15242
SM X - 1oon ‘1239 1322 1221 129 11387 226 14948
OOM. X0 7:83 12065 2@ 36 Iz 'eass  1.73 12559
- CUMULATIVE :R D — DOWN o

e , : . LBS 502
FRACTION ASH SULFUR BTU PER MBTU
28M 14.87 1.07 10775 1.98
28M X 1Q0M 14,51 1.10 10857 2.02
28M X O is. 25

1.08 10755 2. 01

LBS soz
ASH SULFUR BTU PER MBTU

15. 29 i. OB 1075% . 2.01
1681 1. 10674 2.
24.°46 82 7488 1.

APPROVED BY

A4PPROVED BV/

!

: Qﬁ Voua mmscnou THIS DOCUMENT FAS
- BEEN PRINTEB ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED,




GOULD ENERGY DIVISION
0. BOX.
9.5  CResson, | PA 16630
ST RNDHRD lﬂBORﬂT.RlES INC.

DATE’- 5-20-92
MASTER. SAMPLEAND 123185

C.4Q.., INC w
1 QUALLITY CENTER BOX QBOA
HOMER™ CITY; P& 15748 -

DPEEATING €O.: PROJECT 9000;'

SAMPLED BY: CUSTDMER PROVIDED
GROSS WEIGHT:

OTHER ID:. POWDER RIVER  BASI
HPLE AS-REQ’D BY ASTM ‘FOR:
A DRY BASIS.ALL ASH %’S. 803

SAMPLE ID:- AngLOKA RAw COAL: 1, 30 SINK

DATE SAHPLED
DATE RECEIVED, 8/28]91

SEL,T&UF THE_1. 30 SINK FRAGTIONOF THE-AS
SAMRLE'TOPSIZE RAW COAL: LIBERATION ALL WF %

FEED FUR SIZE +28M

RAVITY %L WT - BTU VDLATILE ‘FIXED CARBON
1. 25 - .8s 12654 00 0. 00
1. 30 S 22015 12479 0. 60
1.35 35. 94 11210 0. 00
1.40 7,51 11538 0. 00
1. 60 22, 63 10493 0. 00
1. 80 3. 39 6783 Q. 00
2. 00 .. .1.38 SQ&3 0.-00
2. 45 5 433 2649 0. 00
2,45 SINK 1. 81 2823 0. 00
CUMULATIVE RESULTS FCR.SI

RAVITY L WT BTU

.25 . 86 12684 0. 00
1.30 23, 01 12486 0. 00
1.35 “58. 95 12135 0. 00
1. 20 &b, 46 12087 0. 00
1. 40 ‘BY. 09 11667 0. 00
1. 80 92 49 11495 0. 00
2:60 193, 84 11401 0. 00
2.45 - 9819 11015 0. 00
2.45 SINK  100. 00 10867 0. 00
RAVITY % WT BTU E -FIXED CARBON
1.25 '100. 00 10847 S gEee. T 0.00
1.30 99, 14 10851 0 0. 00
1.35 6. 99 10383 000" 0. 00
1. 30 41.05 2047 0.00. 0. 00
1. &0 33. 54 8489 0. 00 0. 00
1.80 10. 91 4330 0.0 0. 00
2. 00 7. 51 3133 0. 00 0. 00
2.45 6. 14 2700 Q.00 0. 00
2.45 SINK 1.81 2823 0.'60 0. 00

ANALYTICAL RESULTS.ARE STATED ON A DRY BASIS

FOR YOUH F‘RGTECTION THIS DOCUMENT HAS :
BEEN PRINTED ON CONTROLLED PAPER STOC
- NOT VAUD ¥ ALTERED. k




GDULD ENERGY DIVISIUN
BOX =21

Sil cnesscm, PA 16630
STHNDFIRD Lnsronne' INC.

23185

C.Q., INC. o
1 QUALITY CENTER“BOX
HOMER CITY., PA 13748

JPERATING CO. : PROJECT:
AMPLED BY: CUSTOMER PRO i g
ROSS WEIGHT: DATE RECEIVE‘.

JTHER -1D:. POWDER RIVER::BASI OF. THE_1. 30 SINK FRACTIDN £ THE *A8: REG’D. 'S
AMPLE AS REQ’D BY ASTMIFORZBAMPLE TORPSIZE RAW G BERAa, ON’
A DRY BASIS ALL ASH % "REE. . . R G 4

EED.FOR S1ZE 268M X 100M

IAVITY % WT BTU - VOLATILE - FIXED CARBON
(. 25 0. 00 0 0.00 0. 00
. 30 Q.00 0 0. 0. 00
. 35 0. 00 o 0. 0. 00
.. 20 5. 58 12497 0. 0. 00
.. &0 84. 16 12348 0. 0. 00
. 80 2.27 8316 0. 0. 00
. 00 .94 5954 0. 0. 00
L. 45 1.97 2925 0. 0. 00
2. 45 - SINK 5. 06 1224 0. 0. G0
CUMULATIVE RESULTS FOR'S
IAVITY % WT BTU ,
.25 0. 00 0 0. 0. 00
. 30 0. G0 - 0 0. 0. 00
.35 0.00" - o 0 - 0. 00
.40 5. 585 12497 0. 0. 00
60 89. 75 12357 0. 0.00
g0 92. 02 12257 0. 0. 00
00 2. 96 12194 0. a. 00
145 94. 94 12001 Q. 0. 00
1. 4% SINK  100.00 11455 0. 0. 00
AVITY % WT -3 ED CARBON
5 100. 00 . 0.0
30 100. 00 .29 - 0.
35 100. 00 .29 0.
40 100. 00 .29 0.
&0 94. 42 .34 0.
80 10. 25 < 0.
s e B 7. 98 .02 Q.
.45 7. 04 2, 35 g.
45 SINK . 5. 06 47 0.

L ANALYTICAL R - STATED ON A DRY; BAS

FOR vouamerﬁcmn THIS DO
BEEN PR!NTE‘D ONC ;
, NGT VALID: lF ALTE




c.Q., INC.
1 QUAL.ITY CENTER BOX 280 , o ‘
HOMER CITY, PA 15748 ~SAMPLESID:ﬁ8‘,

gPERATING CO.: PROJECT 90D0101 TASK 2. 4

SAMPLED BY: CUSTAMER PROVIDED . 2
GROSS WEIGHT: DATE RECEIVED

OTHER ID: POWDER RIVER BASIN SPLIT OF:THE 1.30
AHF’LE AS REG'D BY ASTM FOR. SAMPLE : TUPSIZE RANf
‘DRY BASIS ALL ASH %Z‘S S03 FREE

FEEd?FoR%SIZE 10CM X

IRAVITY % WT % ASH %8
1. 25 0. 00 0. 00 0. 00
1.30 0. 00 0. 00 0. Q0
1.35 7. 08 3. 73 . 49
1. 20 1. 44 5. 47 54
1. 60 S56. 40 11. 72 39
1.80 8. 78 23. 21 38
2. 00 11. 62 45.78 37
2.45 7. 12 63.49 .56
2. 45 SINK 7. 55 72. 94 431

CUMULATIVE RESULTS FOR SIZE .100M. X. O
CUMULATIVE DOWN

IRAVITY % WY % ASH %8
1. 25 0. 00 0. 090 0. 00
1.30° 0. 00 0./00 0,00
1. 35 7. 08 3.73 ~. 49
i. 30 8. 52 406 80
1. 60 6493 10..72 .40
1.80 73. 71 1221 7 40
2. 00 85. 33 16,78 - 40
3. 45 92. 45 2038 4y
2.45 SINK 100,00 24.35 .70

IRAVITY . % WT % ASH %8

1.25 " 100. 00 24.35 - .70 0.
1.30 100.00 - 24.35 .70 0.
1.35: 100. 00 24.35 79 0.
1. 40 2. 92 ; 25,92 Ly 0.
1. 40 91. 48 2404 '72 0.
1. 80 39.07 49,58 1 Q.
2. 00 26. 29 °8.:358 1. 5‘5 0.
2.45 14, &7 68,736 2. 49 Q. 1
2.4%5 SINK 7. 59 72,94 4, 31 0.

ANALYTICAL RESULTS ARE STATED GN A DR

FOR YOUR PRm'Ecnou mis DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STDCK
~NOT VALID & ALTEHED




GDULD ENERCY DIVISION
Q. Box 21
CRESS(‘JN, PA 16630

STHNBHRD:” nsosmomss INC.

€.Q ., IN

1 QUALT
_ 'HOMER -
IPERATING. C
TINE:
AMPLED BY::
ROSS WEIGH :
ITHER. ID:. PINDERﬁ

AHPLE 'AS REG’D BY'.

- DRY BAS

AVITY %L WY % ASH - %5 VOLATILE FIXED CARBON
.25 : i 4.70 a7 0100 0. 00
. 30 17. 76 65,79 . 50 0700 0. 00
.35 29. 34 7. 70 .45 0. 00 0. 00
. 40 ‘6. B2 10. 65 . 44 0..00 0. 00
. &0 32. 77 13. 05 .47 0..00 0. 00
. 80 3. 65 37. 97 1. 04 0..00 0. 00
' 00 2. 0% 47. 47 1. 59 0.'00 0. 00
. 45 4. 24 &1. 85 2. a7 0..00 0. 00
.45 SINK 2. 64 70.09: 17.77 o QO 0. 00

CUMULATIVE RESULTS FOR COMPOSITE +28M X O
) CUMULATIVE DOWN

AVITY S % WY % ASH %S FIXED CARBON
.25 C. &9 4.70 Ca7 0. 00
30 18. 44 6. 71 . 51 0. Q0
35 47.78 7.32".. .47 0. 00
30 . 54. 60 7.73. .47 0. 00
60 -87. 37 9. 73 |47 0. 00
80 91,03 10. 86 - 49 0. 00
60 9312 11. 69 .52 0. 00
45 - 97.36 13. 87 " &1 g. 00
45 SQINK 100.00 15.36.  1.06 0. 60

AVITY % OWT % ASH % S BTU. - ANOLATILE  FIXED CARBON
.25 100. 00 15. 34 1. 06 . . Q{00 0. 00
30 99, 31 15. 43 1. 07 0. 00
35 81. 56 17. 31 1,19 0. 00
40 52. 22 22. 72 1. 60 0. 00
&0 45 40 24. 53 1.78 0. 00
20 12. 63 S4. 32 . 5 18 0. 00
00 8. 97 &0, 78 &. 86 0. 00
.45 iy, B8 65.01 - 8. 46 0. 00
.45 SINK . 2. 64 70.09  17.77 G. 00

ANALYTICAL RESULTS ARE STATED ON A DRY. BASIS

FOR YOUR PRUTEGT]ON THIS DOGUMENT HAS
_ BEEN PRINTED ON CONTROLLED PAPER STOCK.
- NOT MALID HF- ALTERED




. GOULD ENERGY DIVISION
‘P. 0. BOX 21
CRESSDN- PA 16630

! 'HNDHRD \}I.RBORRTORIES INC.

DATE: 5-22-92
HASTER SAMPLE NG 1525779

c.Qq,, INC, =
1 GQUALITY. CENTER BOX
HGHER CITY' ~PA 15748

UPERATING GO 'PROVEC
ﬁ?MPLED l’."!"w CUSTDMER 2RO
LOCATION:

DATE SAMPLED ¥
WEATHER ‘
GROSS: NEIGHT . 1860, 1K

OTHER 1D: . PDhDER

JRAN CDAL CRUSHED TD

SAMPLE " ID: ABSALT
- 100M, TOPSIZE

;051950513128/91

ASTNISPLIT: AS REC'D ShMPLE AS REG BY ASTM FBR
’ﬁNwRAN COAL DIST. WITH CRUSHING ALL WT %‘S ON A
‘803 'FREE 'BASIS

- AS RECEIVED DRY BASIS
MOISTURE 23. 80% XXX
ASH 7. 93% 10. 31%
SULFUR . 67%: . B8%
BTU/LB g778 11519
MAF - BTU/LB 0 12857
LBS OF saz PER MILLIDN BTU 1.53
LBS ‘OF SULEFUR PER MILLI N]B U . 764
PERCENT _SOLIDS P 76. 20%

APPROVED - BY

/
APPROVED BY \QREZZJQ?

PAGE 1 OF 1
1927 ‘

BLACK SEAL :ANALYSIS

FORVOUR Pﬁ%ﬁcnon THIS DOGUMENT T
BEEN PRINTE CONTROLI ED PAPER STO;
NGT MALIDIF ALTERED. -

N 'ais.



GOULD §N5RGY DIVISIDN

) F. 3. BO
Si I CREssaN. ‘
‘ ‘STRND,\‘HR

C. 4., INC,
1 GUALITY CENTER -BOX 280,
HOMER CITY. PA 15748 SR

PERATING CO. : PROJECT #?ODOIOI TASK 2. 4

NE: DATE SAMPLED
\MPLED BY: CUSTDMER PROVIDED
IGSS WEIGHT: 160.1 WG : DATE RECEIVED: B/28f91

THER ID: POWDER RIVER BASIN SPLIT AS REC‘D SAMPLE AS REQ‘D.
TOP SIZE CHANGE IN RAW COAL DIST. WITH CRUSHING ALL WT %
ti. ASH %4’S 503 FREE BASIS

‘\!

CERTIFICATE OF ANALYSIS

) o "LES 802 maF
FRAC T I0ON WT%Z MOISTURE ASH SULFUR>BTU PER MBTU BTU

100M 4.56 10.13 4. S9 .76 11958 1,27 14244
JOM X 3251 " 74.04 14. 42 9. 76 .89 11683 1.52 15162
254 X O . 21.40 891 15 56 .90 10545 1.71 13709

CUMULATIVE RETAINED - DOWN

L s02
FRACTION - OWTZ “MBTU
LoOM 456 28
'OOM X 325M 78, 20 .50
100M X O 100. 00 -

CUMULATIVE RETAINED - UP

FRACT ION . WTZ ASH SULFURﬁfBTU . PER MBTU
LIOOM X O 100. 00 10. 85 .89 11452 1.55
WM X O .95, 34 11. 06 “89 11428 1.56
25 X O 21, 40 15. 56 .90 10545 1. 71
NALYTICAL RESULTS ARE STATED ON A DRY BASIS PSS

AGE 1 APPROVED BY._

APPROVED BY__ ¢4k

FOR ';(OUH PROTECTION THIS DOCUMENT HAS RN &
BEEN PRINTED ON CONTROLLED PAPER STOCK, - - 7] :
: NOT vALID iF ALTERED.




Westmoreland Resources, Inc. (Absaloka or Sarpy Creek Mine)

As-Received

Size % Amount
Interval:  -100 mesh This Size: 4,06
DIRECT CUMULATIVE
Sink Float Wi% % Ash % Sulfur  Bitu/lb Wt% % Ash %Sulfur  Btu/lb #SO2/MBtu
1.25 0.00 0.00 0.00 0.00 0 0.00
1.25 1.30 0.00 0.00 0.00 0.00 0 0.00
1.30 1.35 0.00 0.00 0.00 0.00 0 0.00
1.35 1.40 6.46 512 0.48 12600 6.46 512 0.48 12600 0.76
1.40 1.60 37.82 10.58 0.39 10978 44.28 9.78 0.40 11215 0.72
1.60 1.80 23.13 28.95 0.33 8808 67.41 16.36 0.38 10389 0.73
1.80 2.00 1554 36.20 0.32 8055 82.95 20.08 0.37 9952 0.74
2.00 2.45 1036 59.50 0.33 4212 93.31 24.45 0.36 9314 0.78
2.45 6.69 74.87 5.60 719 100.00 27.83 0.71 8739 1.63
100.00
Size Anclysis Heads:  28.83 0.70 8698 1.61
% Amount
Total: Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE

Sink Float Wi% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur  Btu/lb #SO2/MBtu
1.25 4.05 4.9 0.51 12312 4.05 4.9 0.51 12312 0.83
1.25 1.3C  46.83 6.28 0.52 12208 50.88 6.17 0.52 12217 0.85
1.30 1.35 19.47 7.88 0.50 11948 70.35 6.65 0.51 12142 0.84
1.35 1.40 9.86 11.04 0.46 11651 80.21 7.19 0.51 12082 0.84
1.40 1.60 1297 1539 0.65 10851 93.18 8.33 0.53 11911 0.88
1.60 1.80 2.33 35.94 1.68 7521 95.51 2.00 0.55 11804 0.94
1.80 2.00 1.82 43.51 1.71 5695 97.33 9.65 0.58 11689 0.99
2.00 2.45 1.82 58.93 3.54 3189 99.15 10.55 0.63 11534 1.09
2.45 0.85 6954 16.09 1715 100.00 11.05 0.76 11450 1.33
Size Analysis Heads:  10.48 0.81 11469 1.41
Head Sample Analyses:  10.67 0.78 11462 1.36



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Westmoreland Resources, Inc. (Absaloka or Sarpy Creek Mine)

DIRECT
Passing Retained Wt% % Ash % Sulfur Btu/lb
+3/8 in. 3.76 10.42 0.73 11589
3/8 in. 28 M 81.59 10.12 0.80 11690
85.35
28 M 100 M 8.61 12.20 1.06 11451
100M 325M 2,20 13.85 096 11209
325 M +0 3.84 24.74 0.53 @371
6.04
Total 100.00

Crushed to -3/8"

CUMULATIVE (BY SIZE GROUP)

Wt% % Ash % Sulfur
3.76 10.42 0.73
85.35 10.13 0.80
8.61 12.20 1.06
2.20 13.85 0.946
6.04 20.77 0.69

Biu/lb #502/MBiu

11589 1.26
11686 1.36
11451 1.85
11209
10040



~OAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Westmoreland Resources, Inc. (Absaloka or Sarpy Creek Mine)

Crushed to -3/8 in.

1.30 Sink Fraction of As-Received Sample Crushed to -3/8 inch {49.12% of Total)

Size % Amount
nterval: +28 mesh This Size:  80.14
DIRECT CUMULATIVE
Sink Float Wi.% % Ash % Sulfur  Biu/lb Wi.% % Ash % Sulfur  Btu/lb #502/MBtu
1.25 0.86 4,70 0.67 12664 0.86 4,70 0.67 12664 1.06
1.25 1.30 2215 6.79 0.50 12479 23.01 6.71 0.51 12486 0.81
1.30 1.35 35.94 7.77 0.45 11910 58.95 7.36 0.47 12135 0.78
1.35 1.40 7.51 11.50 0.43 11538 66.46 7.83 0.47 12067 0.77
1.40 1.60 22.63 16.95 0.50 10493 89.09 10.14 0.48 116467 0.82
1.60 1.80 3.39 42.25 1.26 6983 92.48 11.32 0.50 11496 0.88
1.80 2.00 1.38 49.18 2.60 5063 93.86 11.88 0.54 11401 0.94
2.00 2.45 4.33 61.91 3.05 2649 98.19 14.08 0.65 11015 1.17
2.45 1.81 67.51 23.54 2823 100.00 15.05 1.06 10867 1.95
100.00
1.3-Sink Size Heads: 14.87 1.07 10775 1.99
Size % Amount
nterval: 28 x 100 mesh This Size: 12.39
DIRECT CUMULATIVE
Sink Float W% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur  Biu/lb #SO2/MBtu
1.25 0.00 0.00 0.00 0.00 0 0.00
1.25 1.30 0.00 0.00 0.00 0.00 0 0.00
1.30 1.35 0.00 0.00 0.00 0.00 0 0.00
1.35 1.40 5.58 4.05 0.51 12497 5.58 4.05 0.51 12497 0.82
1.40 1.60 84.16 6.81 0.44 12348 89.74 6.64 0.44 12357 0.72
1.60 1.80 227 3087 - 072 8316 92.01 7.24 0.45 12258 0.74
1.80 2.00 0.94 47.50 1.10 5954 92.95 7.64 046 12194 0.75
2.00 2.45 1.97 57.48 1.76 2925 94,92 8.68 0.48 12001 0.81
2.45 5.06 73.47 16.47 1224 99.98 11.96 1.29 11456 2.26
99.98
1.3-Sink Size Heads: 12.21 1.29 11387 2.27
Size % Amount
Imterval:  -100 mesh This Size: 7.45
DIRECT CUMULATIVE
Sink Flogt Wt% % Ash % Sulfur  Bhu/lb Wi% % Ash % Sulfur  Bhu/lb #S502/MBiu
1.25 0.00 0.00 0.00 000 - .0 0.00
1.25 1.30 0.00 0.00 0.00 0.00 0 0.00
1.30 1.35 7.08 3.73 0.49 13133 7.08 3.73 0.49 13133 0.75
1.35 1.40 1.44 5.67 054 11888 8.52 4.06 0.50 12923 0.77
1.40 1.60 56.40 11.72 0.39 11423 64.92 10.71 0.40 11620 0.70
1.60 1.80 8.78 23.21 0.38 9638 73.70 12.20 0.40 11384 0.71
1.80 2.00 11.62 45.78 0.37 6819 85.32 16.78 0.40 10762 0.74
2.00 2.45 7.12 63.49 0.56 3548 92.44 20.37 0.41 10206 0.80
2.45 7.55 72.96 431 774 99.99 24.34 0.70 9494 1.48
99.99
1.3-Sink Size Heads: 24.45 0.82 9488 1.73



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Westmoreland Resources, Inc. (Absaloka or Sarpy Creek Mine)

Crushed to -3/8 in.

1.30 Sink Fraction of As-Received Sample Crushed to -3/8 inch (49.12% of Total)

% Amount
Total:  Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Fleat Wt% % Ash % Sulfur  Biu/lb Wi% % Ash % Sulfur  Biu/lb #502/MBiu
1.25 0.69 4.70 0.67 12664 0.69 4.70 0.67 12664 1.06
1.25 1.30 17.76 6.79 0.50 12479 18.44 &7 0.5Y 12486 0.81
1.30 1.35 29.34 7.70 0.45 11932 47.78 7.32 0.47 12146 0.78
1.35 1.40 6.82 10.65 0.44 11641 54.60 7.73 0.47 12083 0.77
1.40 .60 32.77 13.05 0.47 11203 87.37 9.73 0.47 11753 0.80
1.60 1.80 3.65 37.96 1.06 7561 21.02 10.86 0.49 11584 0.85
1.80 2.00 209 47.68 1.59 5841 93.11 11.6%9 0.52 11456 0.90
2.00 2.45 425 61.85 2.66 2777 97.36 13.88 0.61 11077 1.10
2.45 2.64 70.09 17.76 2007 100.00 15.36 1.06 10838 1.96
100.00
1.3-Sink Size Heads:  15.25 1.08 10755 2.0
1.3-Sink Head Analysis: 15.20 1.10 10647 2.07
1.30 Float Fracfion of As Received Samole (50.86% of Toral
Size % Amount
Interval: Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash %Sulfur  Btu/lb Wt% % Ash % SuMfur  Btu/lb #SO2/MBty
1.25 7.96 4.9 0.51 12312 7.96 4.91 0.51 12312 0.83
1.25 1.30 92.04 6.28 0.52 12208 100.00 617 0.52 12216 0.85
100.00
Calculated Size/Gravity Washability of Crushed to -3/8 inch Sample
% Amount
Total: Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wi% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur  Btu/lb #502/MBiu
1.25 4.39 4.89 0.52 12339 4.39 4.89 0.52 12339 0.85
1.25 1.30 5555 6.36 0.52 1225 59.94 6.25 052 12257 0.84
1.30 1.35 14.41 7.70 0.45 11932 74.35 6.53 0.50 12194 0.83
1.35 1.40 3.35 10.65 0.44 11641 77.70 6.71 0.50 12170 0.82
1.40 1.60 1610 13.05 0.47 11203 93.80 7.80 0.50 12004 0.83
1.60 1.80 1.79 37.96 1.06 7561 95.59 B.36 051 11921 0.85
1.80 2.00 1.03 47.68 1.59 5841 96.62 8.78 0.52 11856 0.87
2.00 2.45 209 61.85 2.66 2777 98.70 2.90 0.56 11664 Q.97
2.45 130 7009 17.76 2007 100.00 10.68 0.79 11539 1.36
100.00
Size Analysis Heads:  10.96 081 11566 1.40
Head Sample Analyses:  10.86 0.78 11579 1.35



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Westmoreland Resources, Inc. (Absaloka or Sarpy Creek Mine)

DIRECT
Passing Retained Wt% % Ash % Sulfur Biu/lb
+100 M 4.56 6.59 0.76 11958
100M 3256 M 74.04 9.76 0.89 114683
325 M +0 21.40 15.56 0.90 10545
95.44
Total 100.00

Crushed to -100M

CUMULATIVE (BY SIZE GROUP)

Wt% % Ash %Sulfur  Biu/lb #502/MBtu
4.56 6.59 0.76 11958 1.27
74.04 274 0.89 11683 1.52
95 .44 11.06 0.89 11428 1.56



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Westmoreland Resources, Inc. {Absaloka or Sarpy Creek Mine) Crushed to -100 Mesh

1.30 Sink Fraction of As-Received Sample Crushed to -100 Mesh {49.12% of Total}

Size % Amount

Interval: Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float W% % Ash % Sulfur  Btu/flb Wt% % Ash % Sulfur  Btu/lb #502/MBtu
1.25 0.00 0.00 0.00
1.25 1.30 0.00 0.00 0.00
1.30 1.35 1.19 4.47 0.57 12693 1.19 4.47 0.57 12693 0.90
1.35 1.40 42,80 5.52 0.51 12315 43.99 5.49 0.51 12325 0.83
1.40 1.60  39.62 12.75 0.41 10872 83.61 8.93 0.46 11637 0.80
1.60 1.80 6.72 20.22 0.43 9830 ?0.33 977 0.46 11502 0.80
1.80 2.00 1.65 36.17 0.45 8116 91.98 10.24 0.46 11441 0.81
2.00 2.45 .73 66,77 0.64 2963 93.71 11.29 0.46 11285 0.82
2.45 6.30 76.53 12.16 937 100.01 15.40 1.20 10633 2.26
100.01
1.3-Sink Head Sample:  15.41 1.07 10590 2.02
1.30 Float Fraction of As:Received Sample (50.88% of Totol)
Size % Amount
lnterval: Top Size x O This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash %Sulfur  Biu/ib Wt% % Ash % Sulfur  Bhu/lb #502/MBtu
1.25 7.96 4.9 0.51 12311 7.96 4.91 0.51 12311 0.83
1.25 1.30 92.04 6.28 0.52 12144 100.00 617 0.52 12157 0.85
100.00
Calculated Size/Gravity Washability of Crushed to -100 Mesh Sample
% Amount
Total:  Top Sizex 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash %Sulfur  Btu/lb W% % Ash % Sulfur  Btu/lb #502/MBtu
1.25 4.05 4.91 0.51 12311 4.05 4.91 0.51 12311 0.83
1.25 1.30 46.83 6.28 0.52 12144 50.88 617 0.52 12157 0.85
1.30 1.35 0.58 4.47 0.57 12693 51.46 6.15 0.52 12163 0.85
1.35 1.40 21.02 5.52 0.51 12315 72.49 597 0.52 12207 0.85
1.40 1.60 19.46 12.75 0.41 10872 ?1.95 7.40 0.49 11925 0.83
1.60 1.80 3.30 20.22 0.43 9830 95.25 7.85 0.49 11852 0.83
1.80 2.00 0.81 36.17 0.45 8116 96.06 8.09 0.49 11821 0.83
2.00 2.45 0.85 66.77 0.64 2963 96.91 8.60 0.49 11743 0.84
2.45 3.09 76.53 12.16 937 100.00 10.70 0.85 11409 1.50
100.00
Size Analysis Heads:  10.85 0.89 11452 1.55
Head Analyses Sample:  10.41 0.88 11519 1.53



Western Energy Co.
Rosebud Mine



GOULD ENERGY DIVISIQN
P, 8.8B0OX 214
CRESSQN; PA - 16630

NDARD!LABORATORIES;INC.

DATE: 7= 9-92
'SAMPLE NO. 125583

AMBLE TO
ASIS, AL

MO ISTURE X¥X
VOLATILE. MA 44, 0%
‘FIXED CARB 45. 924
7. 184
. BO%

A METHODR 3. 3

b

BLACK SEAL ANALYS




7
125583

APPROVED 'BY

_APPROVED ‘BY




C.Q. INC.

1 QUALLTY CENTER BOX 280
HOMER CITY, PA

OPERATING CO:
SAMPLED BY:
MINE:

SAMPLE I.D.:
DATE SAMPLED:
GROSS WEIGHT:

1325M X0

ANALYTICAL B

SL

DATE: 06/01/92
SAMPLE NO: 125583

STANDARD LABORATORIES, INC.

15748

PROJECT 90D0101"TASK 2.4
CUSTOMER - PROVIpEr
SECONDARY CRUSHER. REJECT SPLIT
RUN 91082001 WESTERN ENERGY
DATE RECEIVED 9/13/91

1735.9:- KG

POWDER,RIVER BASiN RAW COAL CHARACTERIZATION AS

OTHER I.D.:
RECD. SAMPLE TOP X 0 AS RECD. COAL NOMINAL 6 TONS
ALL WT. % REPORTED ON A DRY BASIS, ALL ASH % ON
AN SO3-FREE BASIS
CERTIFICATE OF ANALYSIS
= LBS S02  MAF
FRACTION WT% 'MOISTUEE ASH SULFUR BTU PER MBTU BTU
+1°1/2"8Q 4,33 ¥23.46 9.42 .50 11680 .86 12894
1 1/2"8Q X 3/4" s 32, 10 10.10 .93 11563 1.61 12862
3/4" SQ:X 3/8" sQ 26.14 9.13 .95 11702 1.62 12878
Q 31,96 . 8.55 .84 111784 1.42° 15437
28M X 100M -3.43" 9.34 .90 11545 1.56° 12733
100M X.325M .85 11.80 1.11 11124 1.99 14440
326 X 0 .89 18.59 .59 10216 1.15° 12549
\TIVE RETAINED - DOWN ;
; LBS S02
-FRACTION ~ ASH SULFUR BTU  PER MBTU
#171/2%-°5Q 9,42 .50 11680 .86
+1 1/2"8Q X 3/4" 8Q 10.02 .88 11577 1.52
+1:1/2":-8Q X 3/8" 8Q . 76 9.65 .91, 11629 1.66
+1 1/2™78Q X 28M o ©9.28 .88 11681  1.51
+1 1/2" 8Q X 100M 9.28 .88 11677 1.51
+1 1/2"78Q X 325M 9.30 .89 11672 1.52
+1 1/2" 5@ X 0 9.39 .88 11659 '1.51
“LATIVE RETAINED - UP
_ ‘ LBS S02
'FRACTION ASH SULFUR BTU PER" ‘MBTU
+1 1/2" SQ X 0 9.39 ©i 11659 1,61
1 1/2" 8@ X © 9.39 11658 1.54
- 3/4" QX .0 9502 11706 1.52
- 3/8" SQ‘x 0 s 11709 - 1.43
28M X 0. 11246 »11‘56
100M X 0 10660 T

~FORYOUR HHOTECTION THIS DOCUMENT %
. BEEN PRINTED-ON CONTROLLED PAPER srcvp
; ;:NOT. VAUD'F. ATERED. -




ﬂ

STHNDHRD I.HBQ&RT.RIES INC.
C. Q INC : - DATE: 06/01/92 o
1 QUALITY CENTER BOX 280 SAMPLE NO:: 125591

HOMER CITY PA

OPERATING.CO: PR CT* 0b0101 TASK 2.4
SAMPLED BY:
MINE:

SAMPLE I.D.:
DATE SAMPLED:
GROSS WEIGHT:

DATE RECEIVED '9/13791"

OTHER I.D.:

SQM : a
%S BTU  VOLATILE  FIXED CARBON
.50 12694 0.00 0.00
.52 12240  0.00 : 0.00
.54 11693 0.00 0.00
.52 10789 - 0.00
‘ 9117 . 0.00
3 0.00
0.00
0.00

GRAVITY
1.25

1.30

1.35

1.40

1.80

2. 00‘:
2.45.
2.45 SINK

GRAVITY
1.25
1.30°
1.36
1.40
1.60.
1.80°
2.00
2.45
2.45 SINK

GRAVITY
1.25

1.30

1.35

1.40

1.60

1.80

2.00

2.45.

2. 45 SINK .

FOR YOURPmTECTlDN THIS DOGUME HAS
BEEN PRINTED ON CONTROLLED PAPER
. NOT VAUID I ALTERED




c.qQ. INC.
1 QUALITY CENTE]
HOMER CITY, PA

DPERATING co:

SAMPLED BY
MINE:
SAMPLE I D.

DATE SAMPLED:
GROSS WEIGHT:

OTHER I.D.:

GRAVITY BTUau -VOLATILE FIXED CARBON
1.25 .50 12778 - 0.00 0.00
1.30 .49 12383 . © 0.00 , 0.00
1.35 .44 11844 0.00 0.00
1.40 .45 11248 0.00 0.00
1.60 .63 6 0.00 0.00
1.80 4.31 0.00 . 0.00
2,00 8.64 0.00. 0.00
' 2.45 11.81 1 0.00 0,00
2,45 SINK 29.179 0. oo 0.00

SULTS FOR SIZE 3/4" SQ X zsu
UMULATIVE DOWN ‘

GRAVITY K %S VOLATILE = FIXED CARBON
1,25 .50 0.00. “0.00
1,30 .49 - ©0.00 0.00
1.85 .48 0.00 0.00
1.40 .48 0.00 0.00
1.60 - .49 0.00 0.00
1.80 ° .53 0.00 0.00
2,00 .57 0.00 0.00
2.45 .69 0.00 0.00
2.45 SINK .84 0.00 0.00

ATIVE up B

‘GRAVITY 4 o %S BTY-~ VOLATILE FIXED CARBON
1256 101 .84 11347 -0.00 0.00
1:30 9; .87 o 0.00 0,00
1.35 1.56 0.00 0.00
- 1'40 i 2.89 0.00 0.00
- L 3.99 0.00 0.00
11.80 0.00 0.00
15.50 L 0.00 0,00
17.77° 0.00 - 0,00

29.79

- 0.00
EﬁULTs ARE o

- 0.00




C.Q. INC.

1 QUALITY CENTER BOX 280

HOMER CITY,

OPERATING CO:

SAMPLEPR BY:
MINE:
SAMPLE I.D.:

DATE SAMPLED:
GROSS WEIGHT:

PA 15748

f WESTERN ENERGX~

ED:
NGT MALID IF ALTERED: *

OTHER I.D.:
GRAVITY %UWT
1.25 0.00
1.30 0.00
1.35 0.00
1.40. .T1
1.60 91.97
1.80 2.53
2.00 1.20
2.45 .54
2.45 SINK 3.05
GRAVITY XWT
1.25. 0.00
1.30 0.00
1.35: 0.00
01,40 .71
1..60 92.68
1.80° 95.21
2.00 96.41
2.45 96.95
- 2745 SINK 100.00
AV %WT
25, 100.00
1,30 100,00
e 160.00
100.00
99.29
7.32
4.79
_ 3:59
NK 3.05
ANALYTI
.gv@HECﬂONTHSDOCUMENTHAS
awmmmom&nmq;




C.Q. INGa i o
1 8UALITY CENTER BOX 280
HOMER CITY PA

SAMPLE: T5D.
DATE SAMPLED
GROSS WEIGHT:-

OTHER, 'I.D.

GRAVITY
1.25

1.30
1.35
1.40
1.60
1.80
2.00
2.45
2.45 SINK

GRAVITY
1.25
1.30
1.35
1.40
1.60

1.80

2.00

2.45

2.45 SINEK

GRAVITY
125
1.30
1,35
1.40
1.60
1.80
2.00
2.45

OPERATI{G cof3

D‘TE-f 05/01/
SAMPLE NO" 125591
15748 :

 PROJECT QODOIOI TASK 2.4

RUN 91082001 WESTERN ENERGY . “,: S
DATE RECEIVED ~8/13/91

*

1735.9 KG

POWDER - RIVER BASIN RAW COAL CHARACTERIZATION AS
RECD, SAMPLE ‘TOP X 0 AS RECD. COAL NOMINAL 6 TONS

ALL WT. "% . REPORTED ON A DRY BASIS, ALL ASH % ON
AN S03- FREE BASIS
FEED,FOR SIZE 100M X O

“%WT %ASH' %S BTU VOLATILE FIXED CARBON

0.00 0.00 - 0.00 0 0.00 0.00

0.00 0.00 0.00 0 0.00 0.00
. 0.00 0.00 0.00 0 0.00 0.00

0.00 0.00" 0.00 0 0.00 0.00
80.38 7411 .40 11989 0.00 0.00

7.90 +15:5 .41 10707 0.00 0.00

2.71 .49 8585 0.00 0.00

2.68 .56 3296 0.00 .0.00

6.34 6.99 899 0.00 0.00

CUMULATIVE-RESULTS FOR SIZE 100M X 0
. CUMULATIVE DOWN

%WT %ASH., ., = %8 “BTU VOLATILE FIXED CARBON

0.00 0.007. -0.00 0 0.00. 0.00

0.00 000 0.00 0 00, 0.00

0.00 0,00 0.00 0 0.00

0.00 0.00 .-  0.00 0 0.00
80.38 7.11 . .40 11989 0:00
88.28 7.92° .40 11874 ©-0.00
90.98 8.57 .40 117176 0,00
93.66 10.24. .41 11534 0.00
100.00 14,78 .83 10860 0.00

CUMULATIVE UP

L %WT %ASH,r %S BTU FIXED CARBON
100.00 14,98 .83 10860 000
160.00 14,78 .83 10860 0.00
100.00 14::78 . .83 10860 e
1060.00 14,78 .83 10860
100.00 (.78 .83 10860

19.62 2:57 6235

11.72 4402 3223

9.02 08 1612

99

EDCN ,QONT ROLLEDPAPER STOCK.
NOT VAHD iE ALTEHED




C.q. ING.
1 QUALITY CENTER BOX 30
HOMER CITY, PA 15748

OPERATING GCO:
SAMPLED:BY: <.

- MINE: A
SAMPLE. I3 Diso -
DATE 'SAMPLED:
GROSS WEIGHT.‘

OTHER |

BTU 'L FIXED CARBON
.50 . 12759 0.00" 0.00:
.50 12313 0.00, 0.00
.48 11790 0.00 0,00
-48 11088 0.00' 0.00
- .64 10692 0.00- 0.00
oo 4.39 . 7482 0..00 0.00
2.00. - 8.48 5685 0.00. . 0..00
2.45. 2 1 9,89 3686 0,00 0400
2.45 SINK Fx"‘ ‘3~ 21.79 2642 0.00. 0.00

”GRAVITY
1.25
1. 30@xw
1.35-
1.60 -
'1.80°.

GRAVITY
1.25°
1.30;

: BTU . VOLATILE - FIXED CARBON
.50 12759 0.00" 0.00:
12345- 0.00, ©0.00
12234 y 0.00
12175 0.00
12005 0.:00:
11934 0.00
11881 0.00
11786 000

‘ 0.00

o

ke ©00 O B 0 LODD

FIXEB GARBON
0 00

O 00
0:00.

0 00":: ~

L] -

T O R




STFINDRRD lFlBT.RIES INC -

c.qQ. INC. ' ' DATE : 06/01/92
1 QUALITY CENTER BOX 280 SAMPLE NO: 125628
HOMER CITY, PA 15748

OPERATING CO: PROJECT 90D0101 TASK 2.4

SAMPLED BY: CUSTOMER PROVIDED

MINE: RAW COAL CR TO 3/8" TOP SIZE

SAMPLE I.D.: RUN 91082001 WESTERN ENERGY ‘ T
DATE SAMPLED: : DATE RECEIVED: 9/13/91%

GROSS WEIGHT: 1735.9 KG

OTHER I.D.: POWDER "RIVER . BASIN CHANGE IN- 'RAW .COAL SIZE A
WITH CRUSHING ‘LAB SPLIT AS.RECD RAW COAL:, TO ;-
3/8" X 0°WT A8 REQD ASTM TOP" SIZE WT “% REPO ED
ON DRY BASIS ASH % ON SO3 FREE ‘BASIS L

CERTIFICATE OF ANALYSIS

e —————— . ———— " on o o A e e v ——————— - ——————— — A1} W WDE A s b o o o T . o = T — = " W= i A M ————

AS RECEIVED

MOISTURE D2961 D3302 D3173 24.62 %

ASH 03174 . 700 %

SULFUR D423£ METH@ﬁ 3.3 .68 %

BTU/LB . ,Dzols o 8837

MAF BTU/LB ‘

LBS OF $02 PER MILLION BTU | 1:53

PERCENT SOLIDS . - , 75.:38%

APPROVED BY

APPROVED BY "

PAGE 1 OF 1
1882

' BLACK;SEAL ANALYSIS

EGRYOUR momenom T DOCUMENT IR
BEEN PRAINTED ON.GONTROLLED PAPER S
. NOTVALIDIF ALTERED.




gilsmmmo meoamoms"*

c.q. “INC. ' " DATE: 06/01/92
1 QUALITY CENTER BOX 280 : SAMPLE NO: 125628
HOMER CITY, PA 15748

INC.

OPERATING CO: PROJECT 90D0101 TASK 2.4

SAMPLED"BY: . 'CUSTOMER PROVIDED =

MINE: "RAW COAL CR TO 3/8" TOP- SIZE S )
SAMPLE -I.D.:. .RUN 91082001 WESTERN ENERGY . -
DATE SAMPLED: . & DATE RECEIVED: 9/13/91

GROSS WEIGHT: 1735.9 KG

OTHER I.D.: ~ POWDER RIVER.SBASIN: CHANGE  IN RAW. COAL :SIZE :DIST.
S “WITH CRUSHIN \B#SPLIT AS RECD®'RAW+-COAL CR TO
:w3/8" X 0 WT:AS.'REQD. ASTM TOP SIZE WT.:% REPORTED

ON DRY BASIS:;SH % ON AN S03 FREE BASIS

CERTIFICATE OF ANALYSIS

e i —————— L LMD . ot v o . i A i et et S —————— T . o o ————— — — e o ———————_— 2 B i b o

LBS S02 MAF

FRACTION .~ WT%  MOISTURE . ASH  SULFUR BTU PER MBTU  BTU
+3/8":5Q. - o 1.23 3. 9.60 .86 . 11686  1.47 12926
3/8".'8Q:% 28M . 89.47 9,26 .86 . 11716  1.47 12911
28M S 6.44 200 9.29 1.02 11498  1.77 12674
100M+X “325M 1.61 8.15° 11.42  1.24 11232 2.21 12679
325X 0 1.25 12.72  18.41 .81 10202  1.59 12504
CUMULATIVE RETAINED - DOWN
| LBS S02
FRACTION WT% ASH  SULFUR  BTU PER MBTU
+3/8" $Q © 1.23 - 9.60 .86 11686  1.47
+3/8" SQ X 28M  90.70 19,26 .86 11716  1.47
+3/8" SQ X 100M  97.14 9,26 .87 11701 1.49
+3/8" SQ X 325M  98.75 49,30 .88 11693  1.50
+3/8" $Q X 0 100.00 1 9.41 .88 11676  1.51
CUMULATIVE RETAINED - UP .
- o LBS S02
FRACTION « .  WT%

PER MBTU
$378" SQ@ % 0 - 100.00

4 ‘ 1.51
3/8" 8Q X 0 . 98.77 . 1.51
28M X 0 . 9.30 . 1.82
100M X 0 -~ - 2.86 1,95
325 X 0O 1,25 1.59

ANALYTICAL RESULT

DA(‘F’ T

 FOR YOUR PR@TECTI(}N THiS DOCUMENT HAS
BEEN PRINTEMJN "CONTROLLED PAPER STOCK.
R NOTVAUD IF ALTERED.




= STANDARD msomromss INC.

DATEEI‘OGVOI/QE
SAMPLE NO:'- 125638

c.q. INC.w
1 QUALITY. CENTER BOX 280

HOMER CITY, PA 15748

OPERATING 'CO: PROJECT 90D SK 2.4
SAMPLE;, 7t . CUSTOMER PRQVIDED: - . L
MINE: " RAW COAL 1.30 ‘CR TO 3/8" X0
SAMPLE T.D.: RUN 91082001" ERN ENERGY .

BﬁggsséﬁfﬁﬁTi 1735.9 KG DATE REéEIVED 9/13/91

OTHER I.D.: POWDER RIVER BASIN,RAW COAL LIBEBATION LAB SPLIT
T OF 1.30 SK “TO"
REQD ASTM TOPISIZE WT % REPORTED “ON A DRY BASIS
ASH % ON AN 3‘FREE BASIS '

AS RECEIVED DRY BASIS
MOISTURE D2961 D3302 D3173 16.49 % XXX

ASH D3174 B 14.73 % 17.64 %
SULFUR . - D4239 METHQD 3.3 1.37 % 1.64 %
BTU/LB D2015 D19,93- 8768 . 10500

MAF BTU/LB - 12749
LBS OF S02 PER MILLION BTU 3,12

LBS OF SULFUR PER MILLION BTU“* 1.562
PERCENT SOLIDS 83.51%

2" APPROVED BY -

APPROVED BY

BLACK ‘SEAL ANALYSIS .

FoR YOUR Pﬁmﬁcnou THIS DOCUMENT HAS
BEEN PRINTED N CONTROLLED PAPER STOCK.
SR NOT VAUD IF ALTERED.




GOULD ENERGY DIVISION

P.0_BOX 214
i, CREBSON, “PA 16630

STRNDHRD I.RBORHTORIES INC.

DATE

_7-29-92
HASTER:=AHPLE NOL

125638

';LIBERATIU

LAB_ﬁPLIT 0 .-'usu .OF - AS REC
hub SIIE % REP DRY. Bf

LES 502 MaF

FRACTION & wrz MOISTURE &SH SULFUR BTU FER MBTU BTU
28 B 80.99 1&£.94 17.93  1.70 10404 3.26 14378
811 X 1000 P 11.45 10,469 14.74 1.50 16752 =2 79 13596
ocM X O R 7.56 14.87 17.&44 1.59 10573 3,00 12838
'GQHULATIVE RETArNED - DG
SR LBS S02

FRACTION "~ . WT% A£SH  SULFUR BTU PER MBTU

-28M - _%’ e T 80,99 17.92 1.70 10404 3.26
-28M - X 100M R G5 44 17.52  1.68 10447 331
. &

=2eM X O o '100.00 1.67 10457 3. 19

Q‘CUMULATI'" RETAINED — UP |

s ‘ LBS 02
WT% #SH SULFUR BTU PER MBTU
'100. 00

17.54 1.&7 10457  3.19
19,01 15,89 1.53 10681 2 86
7.5 17.64 1.59 10573 3. 00
RE STATED IM A DRY BASIS
A}:\ g | APPROVED BY(ffj{)77L§' . L

A&PPROVED BY

RO Nowlmmmumzo



C.Q. INC.
1 QUALITY CENTER BOX 280
HOMER CITY, PA 15748

OPERATING CO: PROJECT 90D0101*TASK 2.4
SAMPLED BY: CUSTOMER. PROVID,
MINE: 30

SAMPLE I.D.:
DATE SAMPLED:

GROSS WEIGHT:

OTHER I.D.
ASH % ON A,;so3 “FREE BASIS
FEED FOR SIZE +28M e
GRAVITY %BWT %ASH %S BTU VOLATILE. -FIXED CARBON
1.25 0.00 0.00 0.00 0 0.00 0.00
1.30 13.11 6.81 .52 12401 0.00 . 0.00
1.35 36,03 10.69 .44 11741 0.00 0.00
1.40 15.61 12.99 11175 0.00 0.00
1.60 23.05 22.82 9669 0.00 0.00
1.80 3.15 42.56 6716 0:00 0.00
2.00 1.79 50,83 4928 0300 0,00
2.45 3.57 55.83 " 3507 0400 . 0.00
2.45 SINK 3.08 58.52 4083 0:00" 0400
CUMULATIVE 'RESULTS FOR SIZE +28M
‘CUMULATIVE DOWN i
GRAVITY %LWT %ASH. . %S BTU VOLATILE FIXED CARBON
1.25 0.00 0.00  0.00 0 0,00 0.00
1.30 13.11 6.81 .52 12401 o”oo?y‘ ff 0,00
1.35 49.14 9.65, . 11917  0.00°% . -0.00
1.40 64.175 10.46. 11738 0,00 "~ " 0.00
1.60 87.81 13.70 11195 0,005 - 0,00
1.80 91.56 14,89 11011 0.00 = o
2.00 93.36 15.58: 10895 0.00
2.45 96.92 17.06 10622 0.00 .
2.45 SINK  100.00 18.34 10421 0,00

CUMULATIVE UP

GRAVITY C %WT '%ASH- BTU VOLATILE FIXED CARBON
1.25 100.00 - 18.34" 10421 000 . " 0400
1.30 100.00 18.34: 10421 0, oo;gg <0400
1.35 86.89 20,08 10122 0,00 : . 0.00
1.40 50.86 26.72 8976 . 0,00 L0y
1.60 35.25 B 8002 - 0.00
1.80 12.19° 4848 0400 =
2.00 8.44 4018 © 0400 %
2.45 6.65 3774 0.00 %
3.08 4083 0. oofﬁ;

2.45-SINK

FOR YOUR PROTECTION THIS DOGUMENT HAS
BEEN PRINTED ON CONTROLLED) EAPEH STOCK.
NOT VALID ¥ ALTEREB




C. Q INC.
1 QUALITY CENTER BOX 280
HOMER CITY, PA 15748

OPERATING. CO'
SAMPLED BY
MINE:: =~ .
SAMPLE I. D
DATE SAMPLE
GROSS WEIGHEQ

PROJECT 90D0101 ‘TASK 2.4
CUSTOMER 'PROVIDED . R S
RAW. COAL 1.30 SK CR TO 3/8" X0 .
MQ}OBZOQI,WEsTERN ENERGY ;-
: R DATE RECEIVED

P

1735 9 KG

‘POWDER RIVER BASIN RAW COAL. LI?ERAT‘H
‘1530 SK:OF ‘AS-'RECD . SAMPLE:GR . T0O"

QDfASTM?TOP ‘SIZE WT % REPORTED: 0O
H' % ON AN SOB FREE BASIS =

OTHER. I.D.

. " FEED FOR SIZE 28M X 100M
GRAVITY 7 %WT' °  %ASH - %S BTU:-

_ & TS FIXED CARBON
1.25 .. 0,00 0.00 0.00 0 0.00
1.30 9,00 0.00 0.00 0 0.00
1.35 . ... 0,00  0.00 0.00 0 0.00
1.40 .. 726,03 4.17 .49 12521 0.00
1.60 . +.58.01 . 8.45 .41 11655 0.00
1.80 L 6V23 0 29.49 .48 8803 0.00
2,000 1.97 45.53 . .97 6298 0.00
2.45 2,16 62.49.  2.26 3060 0.00
2.45 SINK = 5.61 77.68 17.57 1284 0.00

CUMULATIVE RESULTS FOR SIZE 28M X 100M

R CUMULA%IVE DOWN
GRAVITY %W

WT %ASH BTU VOLATILE FIXED CARBON

1.25 S 0,00 - 0,00 0.00 0 0.00 0.00
1.30 7 0.00 0.00 0.00 0. 000 0.00
1.35 . 0.00 0.00 - 0.00 0 - 0200 0.00
1.40 : . 26:03 4.17 © 49 12521 0.00 0.00
1.60 85,04 0 7.14 . w44 11920 0.00 0.00
1.80 790,27 0 8.43 .44 11739 0500 0.00
3.00 792,24 9.23 - 45 11623 0.00 0.00

.45 - 94,39 10.44 .49 11428 0.00 0.00
2.45 SINK -100.00 14,21 1.45 10859 0.00 0.00

CUMULATIVE UP
GRAVITY i %WT %ASH- . %8s BTU VOLATILE FIXED CARBON
1.25 ~. 100,00 14.21 1.45 10859 : 0.00
1.30 +1100.00 14.21 1.45 10859 0.00
1.35 100,00 14.21 1.45 10859 0.00
1.40 w9100 00 14.21 1.45 10859 0.00
1.60 73,97 17.74 1.79 10274 - 0.00
1.80 ©14.96 54.42 7.21 4828. 0.00
2.00 7 9.73 67.81 10582 2692 0,00
2.45 © - 7.96 0 73.47 13.33 1776 0.00
2.45 SINK p;_s 61 & 63, 17 57 1284; 0.00
ZfANALYTICAL
FORVUUHPH@TECﬂQNjHﬁ;' DOCUMENT FIAS T
‘BEEN PhINTED CONTROULED PAPER STOCK. . .,

¢ NOT VAUD ¥ ALTERED



c.Q. INC. .
1 QUALITY CENTER BOX 280
HOMER CITY, PA 15748

OPERATING CO: PROJECT 90D0101 TASK 2.4

SAMPLED BY: CUSTOMER PROVIDED..

MINE: RAW COAL 1.30 SK'GR TO 3/8" X

SAMPLE I.D.: RUN 91082001 WESTERN ENERGY " oo Cr
DATE SAMPLED: . ~ DATE RECEIVED 9/137491

GROSS WEIGHT: 1735.9 KG j

OTHER I.D.: POWDER RIVER BASIN RAW COAL LIBERATION LAB SPLIT
: 0 5K $GR:TO.3/8% X 0-WT AS
'ON ‘A DRY BASIS

FEED FOR SIZE 100M X 0‘*

GRAVITY %UWT . %ASH %S BTU VOLATILE FIXED CARBON
1.25 0.00 0.00 0.00 0o 0.00 0.00
1.30 0.00 - 0.00 0.00 0 0.00 0.00
1.35 .45 3.99 .83 13750 0.00 ' 0.00
1.40 37.41 5.42 .48 12868 0.00 0.00
1.60 38.50  8.35 .37 11917 0.00 0.00
1.80 7.76 17.03 .36 10858 0.00 0.00
2.00 2.14 136.40 .49 7530;“ 0.00 0.00
2.45 2.88  '64.1% .74 3433k ‘ 0.00 0.00
2.45 SINK 10.86 81,80 - 9.41 643 . 0.00 0.00
CUMULATIVE RESULTS FOR SIZE 100M X O
GRAVITY %WT %ASH %S BTU - VOLATILE FIXED CARBON
1.25 0.00 0.00 0.00 0 0.00 0.00
1.30 0.00 . 0.00 0.00 0 0.00 0.00
1.35 .45 3.99 .83 13750 0.00 0.00
1.40 37.86 . 5.41 .49 12878 - 0.00 0.00
1.60 76.36 6.89 .43 12394 0.00 0.00
1.80 84.12 7.83 .42 12252 0.00 0.00
2.00 86.26 8.53 . .43 12136 . 0.00 0.00
2,45 89.14 10 33 .44 11856 . - 0.00 0.00
2.45 SINK  100.00 18,09 1.41 10638. .  0.00 0.00
CUMULATIVE UP :
GRAVITY %WT %ASH %S BTU" VOLATILE FIXED CARBON
1.25 100.00 18.09 1.41 10638 0.00 0.00
1.30 100.00 18.09 - 1.41 10638 . 0.00 0.00
1.35 100.00 18.09 1.41 10638~ 0.00 0.00
1540 99.55 18.16 1.41 10623 - 0.00 0.00
1.60 62.14 25.82. 1.97 9272 . 0.00 0.00
1:80 - 23,64 . 54.28 4,57 4964 .. 0,00 0,00
200 - : 15.88 '72.48 6.63 . 208 0.00 0.00

2:745 . 13.74  78.10. 7,59 122
2.45 SINK 10.86 '81‘8@} S 9.41 0 64

0.00 0.00

- ANALYTICAL:R’SULTS ‘ARE STATED““

FQF %ﬂn Pﬁcmscnon TS DOCUMENT ST )
D.ON.CONTROLLED PAPER STOCK...
NQ_ VALD I ALTERED




C.@. INC.

1 QUALITY CENTER BOX 280

HOMER CITY, PA

OPERATING CO:

SAMPLED BY: CUSTOMER PROVIDED . . ]
MINE: 'RAW COAL 1730/ SK CR TO 3/8" X
SAMPLE I.D. RUN 91082001 WESTERN ENERGY

BASESSHNE 5

15748

PROJECT 90Do 0

-

1735.9 KG

OTHER I.D.: POWDER
FEED F@R COMPOSITE +28M X 0
GRAVITY %WT %ASH %8 BTU. , FIXED CARBON
1.25 0.00 *******;******************* ¥k ok Rok ok %Ok Rk Kk Kok kKK
1.30 10.62 6.81. .52 12401 0.00
1.35 29.21 .68 - .44 11743 0.00
1.40 18.45 ‘ 11652 0.00
1.60 28.34 , 10374 0.00
1.80 4.22 3 7587 0.00
2.00 1.84 4 5329 0.00
2.45 '3.36 S 3470 0500
2.45 SINK 3.96 66 2915 0.00
GRAVITY VOLA FIXED - CARBON
1.25 waxg*yk R R KRR KK KKK KKK
1.30 10. 62 12401 0 0.00
1.35 39.83 11918 0.00
1.40 58.29 11834 0.00
1.60 86.63 11356 0.00
1.80 90.85 11181 0.00
2.00 92.69 11065 0.00
2.45 36.04 10800 - 0.00
2.45 SINK 100,00 10488 0.00
GRAVITY %WT ‘BTU FIXED CARBON
1.25 100.00 10488 0.00
1.30 100.00 10488 0.00
1.35 89.38 10260 0.00
1.40 60.17 9540 0.00
1.60 41.171 8606 0.00
1.80 13.37 4861 0.00
2.00 9,15 3603 7 O 0.00
2.45 7.31 3176 - 7 04 0.00
2.45 SINK 3 96 2915 :Qf'~ 0.00
ANALYTICAL ARE STATED ON A DRY B

"FOR YOUR PROTEGT!O!‘&TH‘IS BO@UMENT HAS
BEEN PRtNTEU ON COMTHOLLED PAPER STOCK

- NOT VAL]D iF"ALTERED



& STANDARD LABORATORIES,INC.

C.Q. INC. DATE: 06/01/92
1 QUALITY CENTER BOX 280 SAMPLE NO: 1562551
HOMER CITY, PA 15748 ‘

OPERATING CO: PROJECT 90D0101 TASK 2.4

SAMPLED BY: CUSTOMER PROVIDED
MINE: RAW COAL CR TC 100 TOP SIZE
SAMPLE I1.D.: RUN 91082001 WESTERN ENERGY

DATE SAMPLED: DATE RECEIVED:  9/13/91
GROSS WEIGHT: 1735.9 KG ' ~

OTHER I.D.: POWDER RIVER BASIN CHANGE IN RAW COAL SIZE DIST.
WITH CRUSHING LAB SPLIT AS RECD CR TO 100M X 0 WT
AS REQD ASTM TOP SIZE WT % REPORTED ON A DRY
BASIS ASH % ON AN S03 FREE BASIS

CERTIFICATE OF ANALYSIS

AS RECEIVED DRY BASIS
MOISTﬁﬁE D2961 D3302 D3173 24.78 % XXX
ASH : D3174 7.31 % 9.72 %
SULFUR D4239 METHOD 3.3 67 % .89 %
BTU/LB D2015 D1989 87456 116217
MAF BTU/LB 12878
LBS OF S02 PER MILLION BTU 1.53
LBS OF SULFUR PER MILLION BTU : . 765

PERCENT SOLIDS 75.21%

APPROVED 4"‘ / y/

APPROVED BY ﬂ;;a;¥}2112ﬁ

N THIS DOCUMENT FAS
BEEN PRiNT ON CON';HOLLED PAPER STOCK,

NOT VALID I ALTERED,




STRNDRRD LHBORRTORIES INC.

06/01/92
SAMPLE NO: 152551

C.Q. INC.
1 QUALITY"

DATE "SAMPL] DATE: RECEIVED: 9/13/91

GROSS WEIG R ‘ :

OTHER%I:ﬁ C IN
L PLIT AS:RECD CR TO 100M X 0 WT

'OP:-:SIZE WT % REPORTED ON A DRY
N':S03 FREE '‘BASIS

FICATE. OF ANALYSIS

T LBS S02 MAF
FRACTION “MOISTURE ASH  SULFUR BTU PER MBTU BTU
+100M 7.12 .69 12122  1.14 14461
100M X 325M. 8.37 .98 11880  1.65 14811
325M X 0 14.84 .95 10887  1.74 15237
CUMULATIVE RETAINED - DOWN
- - | LBS S02
FRACTION W% ASH  SULFUR  BTU PER MBTU
+100M .69 12122 1.14
+100M X325 .97 11891 1.63
L +100M X0 .96 . 11636 1.65
RETAINED ~ UP
e - LBS S02
FRACTION " ... SULFUR.  BTU PER MBTU
.96 . 11636 1.65
.87 .+ 11618 1.67

.95 . 10887 1.74

Fon y%un PROTECTION m‘§ DOCUMENT TS
TEDONCONTHOLLED PAPER




S&l STANDARD I.HBTORIES INC.

C.Q. INC. DATE: 06/01/92 = "=
1 QUALITY CENTER BOX 280 SAMPLE NO: 125670 -
HOMER CITY, PA 15748 ;

OPERATING CO: PROJECT 90D0101 TASK 2.4

SAMPLED BY: CUSTOMER PROVIDED

MINE: RAW COAL 1.30 SK CR TO 100M X 0
SAMPLE I.D.: RUN 91082001 WESTERN ENERGY

DATE SAMPLED: DATE RECEIVED:

GROSS WEIGHT: 1735.9 KG

OTHER I.D.: POWDER RIVER BASIN RAW COAL LIBERATION LAB, .
OF 1.30.:SK OF AS RECD SAMPLE CR TO 100M -
"REQD ASTM TOP SIZE WT % REPORTED ON A" DR
ASH % ON AN SO3 FREE BASIS

CERTIFICATE OF ANALYSIS

AS RECEIVED

MOISTURE D2961 D3302 D3173 21.91 %

ASH D3174 o 13.48 %

SULFUR D4239 METHOD 3.3 1.33 %

BTU/LB D2015 D1989 8281

MAF BTU/LB '
LBS OF S02 PER MILLION BTU 3.20

PERCENT SOLIDS 78.09%

APPROVED BY //ﬁjlgzm,gp;.a

APPROVED BY <;;I;ZZZ;§%ﬁ4

'BLACK SEAL ANALYSIS

FOR YOUR PROTECTION THIS DOCUME
BEEN PRINTED ON-CONTROLLED PAPE

NOT VAUD IF ALT‘EREO




& STANDARD. lQBORHTORlES INC

Q INC - - S - DATE:- '06/01,92 &+
1 QUALI4Y CENTER BOX 280 SAMPLE NO 125670 "

HOMER CITY PA - 15748

PROJECT 90D0101 TASK 2.4
CUSTOMER PROVIDED &

RAW ‘COAL 1.30: SK CR TO . -100M X 0
RUN 91082001 WESTERN ‘ENERGY

_OPERATIN
“ SAMPLED: BY.
MINE:
SAMPLE T

DATE. SAMPLE
GROSS WEIGH

OTHER 1"

”H % ON AN S03- FREE "BASIS

GRAVITY - %MOIST.... . %ASH %SULFUR BTU ~%VOL %FIX. CAR.

1.25 0.00 - 0.00 £ 0.00 0.00
1.30 0.00 0.00 0,00 0.00
1. 35 3.63 .88 -°0.00 0.00
1.40 6.35 .48 0.00 0.00
1.60 11.37 - .40 0.00 0.00
1.80 703 21.14 .43 0.00 0.00
2.00 3.53 35.25 .50 0.00 0.00
2.45 2.51 68.42 1.04 0.00 0.00
2.45 SINK 6.76 79.75 16.36 0.00 0.00

PAGE 1 OF 2

FOR YOUR PROTECTION THIS DOCUMENT HAS
“BEEN PRINTED ONCONTROVLED, PAPER STOCK.
" NOT VAUD rF ALTERED




= 0s/n QDFIRD LABORATORIES,INC.
A . - ~
?'SEAE¥%Y CENTER BOX 280 SAMPLE NO: 125591

HOMER CITY, PA 15748

OPERATING CO: PROJECT 90D0101 TASK 2.4

SAMPLED BY: CUSTOMER PROVIDED

MINE: o RAW COAL 1.30 SK CR TO 100M X O

SAMPLE I.D.: RUN 91082001 WESTERN ENERGY

DATE SAMPLED: DATE RECEIVED 9/13/91
GROSS WEIGHT: 1735.9 KG

OTHER I.D.: POWDER RIVER BASIN RAW COAL LIBERATION LAB SPLIT

OF 1.30 SK OF AS RECD SAMPLE CR TO 100M X 0 WT AS
REQD ASTM TOP SIZE WT % REPORTED ON A DRY BASIS
ASH % ON AN SO03- ~FREE BASIS

CUMULATIVE RESULTS FOR RAW

GRAVITY AWT %ASH %S BTU VOLATILE FIXED CARBON
1.26 0.00 0.00 0.00 0 0.00 0.00
1.30 0.00 0.00 0.00 0 0.00 0.00
1.35 1.22 3.63 .88 13610 0.00 G.00
1.40 34.08 6.26 .49 12721 0.00 0.00
1.60 77.17 9.11 .44 11943 0.00 0.00
1.80 - 87.20 10.50 .44 11744 0.00 0.00
2.00 90.73 11.46 ‘44 11599 0.00 0.00
2.45 93.24 12.99 .46 11368 0.00 0.00
2.45 SINK .100.00 17.51 1.53 10698 0.00 0.00

CUMULATIVE UP

GRAVITY %WT %ASH %S BTU VOLATILE FIXED CARBON
1.25 - 100,00 17.51 1.53 10698 0.00 0.00
1.30 1100.00 17.51 1.53 10698 0.00 0.00
1.35 100,00 17.51 1.53 10698 0.00 0.00
1.40 98.78 17.68 1.54 10663 0.00 0.00
1.60 65.92 23.32 2.07 9653 0.00 0.00
1.80 22.83 45.87 5.23 6492 0.00 0.00
2.00 12,80 65.25 8.98 3578 0.00 0.00
2.45 9.27 76.68 12.22 1887 0.00 0.00
2.45 SINK 6.76 79.75 16.36 1472 0.00 0.00

ANALYTICAL RESULTS ARE STSTED ON A DRY BASIS

,:;.:‘ | cf////;1f7“*’éfr!éé32§//
L v@uﬁm%%ﬁﬂ 7S DOCUVENT TS o ‘ 4
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COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Nestern Energy Co. {Rosebud or Colstrip Mine)

DIRECT
Passing Retained Wt% % Ash % Sulfur Btu/lb
+ 1-1/2in. 433 9.42 0.50 11680
1-1/2in. 3/4in. 32.40 1010 0.93 11563
36.73
3/4in. 3/8in. 2614 9.13 0.95 11702
3/8 in. 28 M 31.96 8.55 0.84 11784
58.10
28M 100 M 3.43 9.34 0.90 11545
100M 325 M 0.85 11.80 1.11 11124
325 M +0 0.89 18.59 0.59 10276
1.74
Total 100.00

As-Received

CUMULATIVE (BY SIZE-GROUP)

Wt% % Ash % Sulfur Btu/lb
4.33 9.42 0.50 11680
36.73 10.02 0.88 11577
26.14 2.13 0.95 11702
58.10 8.81 0.89 11747
3.43 9.34 0.90 11545
0.85 11.80 1117 11124
1.74 15.27 0.84 106460

#502/MBty
0.86
1.52

1.56

2.00
1.58



Western Energy Co.

COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

{Rosebud or Colstrip Mine)

As-Received

Size % Amount
Intesval:  + 3/4-in This Size:  36.73
DIRECT CUMULATIVE .
Sink Float Wt% % Ash % Sulfur  Btu/ib W% % Ash % Sulfur  Btu/lb #SO2/MBiu
1.25 2,76 3.25 0.50 12694 2.76 3.25 0.50 12694 0.79
1.25 1.30 66.53 6.07 0.52 12240 69.29 596 0.52 12258 0.85
1.30 1.35 15.72 2.79 0.54 11693 85.01 6.67 0.52 12154 0.86
1.35 1.40 4,29 17.07 0.52 10789 89.30 737 0.52 12088 Q.87
1.40 1.60 608 2879 1.16 9117 $5.38 8.54 0.56 11899 0.95
1.60 1.80 1.95 39.87 5.71 7123 97.33 917 0.67 11803 1.13
1.80 2.00 1.21 42.09 9.95 5387 98.54 9.58 0.78 11724 1.33
2.00 2.45 1.30 53.92 8.71 3500 99.84 10.15 0.88 11617 1.52
2.45 036 5557 2275 3397 10000 10.23 0.92 11604 1.58
100.00
Size Analysis Heads: 10.02 0.88 11577 1.52
Size % Amount
Interval:  3/4-in x 28 mesh This Size: 58.10
DIRECT CUMULATIVE
Sink Float Wi% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur  Btu/ib #502/MBtu
1.25 6.25 3.31 0.50 12778 6.25 3.31 0.50 12778 0.78
1.25 1.30  60.85 5.M 0.49 12363 67.10 4,85 0.49 12402 0.79
1.30 1.35 17.85 8.78 0.44 11844 84.95 5.68 0.48 12284 0.78
1.35 1.40 4.69 13.76 0.45 11248 89.64 6.10 0.48 12230 0.78
1.40 1.60 7.24 2313 0.63 9996 94.88 7.37 0.49 12063 0.81
1.60 1.80 1.03  41.66 4,31 6958 97.91 7.73 0.53 12010 0.88
1.80 2.00 0.52 46.73 B.64 5565 98,43 7.94 0.57 11976 0.96
2.00 2.45 1.05 58.24 11.81 3881 99.48 8.47 0.69 11890 1.16
2.45 0.52 60.34 29.79 3611 100.00 B.74 0.84 11847 1.42
100.00
Size Analysis Heads: 8.81 0.89 11747 1.52
Size % Amount
Interval: 28 x 100 mesh  This Size: 3.43
DIRECT CUMULATIVE
Sink Float Wit% % Ash % Sulfur  Btu/lb Wi% % Ash % Sulfur  Btu/ib #50O2/MBtu
‘ 1.25 0.00 0.00 0.00
1.25 1.30 0.00 0.00 0.00
1.30 1.35 0.00 0.00 0.00
1.35 1.40 0.71 513 0.50 12611 0.71 513 0.50 12611 0.79
1.40 1.60 21.97 6.45 0.40 12158 92.68 6.44 0.40 12161 0.66
1.60 1.80 253 27.54 0.39 8945 95.21 7.00 0.40 12076 0.66
1.80 2.00 1.20  43.87 0.64 6455 96.41 7.46 0.40 12006 0.67
2.00 2.45 0.54 65.16 0.64 3015 96.95 7.78 0.40 11956 0.68
2.45 3.05 7617 13.76 825 100.00 9.87 0.81 11616 1.40
100.00
Size Analysis Heads: 9.34 0.90 11545 1.56



Vestern Energy Co. (Rosebud or C

Hze % Amou
nterval:  -100 mesh This Size:
DIRECT
Sink Float Wit.% % Ast
1.25 0.00

1.25 1.30 0.00
130 1.35 0.00
1.35 1.40 0.00
1.40 1.60 80.38 7.1



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Western Energy Co. (Rosebud or Colstrip Mine)

DIRECT
Passing Retained Wit.%  %Ash % Sulfur Biu/lb
+3/8 in. 1.23 9.60 0.86 11686
3/8 1. 28 M 89.47 9.26 0.86 11716
90.70
28M 100 M 6.44 9.29 1.02 11498
100 M 325 M 61 11.42 1.24 11232
325 M +0 1.25 18.41 0.81 10202
2.86
Total 100.00

6.44

1.61
2.86

Crushed to -3/8*

CUMULATIVE (BY SIZE GROUP)

% Ash % Sulfur

Btu/lb #SO2/MBtu

?.60 0.86
$.26 0.86
9.29 1.02
11.42 1.24
14.48 1.05

11686 1.47
11716 1.47
11498 1.77
11232 .21
10782 1.95



COAL QUALITY EXPERT PROIJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Waestern Energy Co. (Rosebud or Colstrip Mine)

Crushed 10 -3/8 in.

1.30 Sink Fraction of As-Received Sample Crushed 1o -3/8 inch [35.56% of Total)

Size % Amount _
Interval:  +28 mesh This Size:  B0.99
DIRECT CUMULATIVE
Sink Float Wi.% %Ash %Sulfur  Btu/lb Wt.% % Ash %Sulfur  Btu/lb #502/MBtu
1.25 0.00 0.00 0.00 0.00 0 ERR
1.25 1.30 13.11 6.81 0.52 12401 13.11 6.81 0.52 12401 0.84
1.30 1.35 36.03 10.69 0.44 11741 49.14 9.65 0.46 11917 0.77
1.35 1.40 15.61 12.99 0.40 11175 64.75 10.46 0.45 11738 0.76
1.40 1.60 23.05 22.82 0.47 669 87.80 13.70 0.45 11195 0.81
1.60 1.80 3.75 42.56 1.18 6716 ?1.55 14.89 0.48 11011 0.88
1.80 2.00 1.79 50.83 4.648 4928 93.34 15.58 0.56 10895 1.03
2.00 2.45 3.57 55.83 8.05 3507 96.91 17.06 0.84 10623 1.58
2.45 3.08 58.52 26.64 4083 99.99 18.34 1.63 10421 3.14
99.99
1.3-Sink Size Heads: 17.93 1.70 10404 3.27
Size % Amount
Interval: 28 x 100 mesh This Size:  11.45
DIRECT CUMULATIVE
Sink Floai W% % Ash %Sulfur  Btu/lb W% % Ash %Sulfur  Biuflb #S502/MBtu
1.25 0.00 0.00 0.00 0.00 0 0.00
1.25 1.30 0.00 0.00 0.00 0.00 0 0.00
1.30 1.35 0.00 0.00 0.00 0.00 0 0.00
1.35 1.40 26.03 417 0.49 12521 26.03 417 0.49 12521 0.78
1.40 1.60 59.01 8.45 0.41 11655 B5.04 7.14 0.43 11920 0.73
1.60 1.80 5.23 29.49 0.48 8803 90.27 8.43 0.44 11739 0.74
1.80 2.00 1.97 45.53 0.97 6298 92.24 9.23 0.45 11623 0.77
2.00 2.45 215 62.49 2.26 3060 F4.39 10.44 0.49 11428 0.86
2.45 561 77.68 17.57 1284 100.00 1421 1.45 10859 2.67
100.00
1.3-Sink Size Heads:  14.74 1.50 10752 2.79
Size % Amount
Interval: -100 mesh This Size: 7.56
DIRECT CUMULATIVE
Sink Float Wt% % Ash %Sulfur Btu/lb W% % Ash % Sulfur  Btuw/lb #SO2/MBtu
1.25 0.00 0.00 0.00 0.00 0] 0.00
1.25 1.30 0.00 0.00 0.00 0.00 0 0.00
1.30 1.35 0.45 3.9¢9 0.83 13750 0.45 3.99 0.83 13750 1.21
1.35 1.40 37.41 5.42 .48 12868 37.86 5.40 0.48 12878 0.75
1.40 1.60 38.50 8.35 .37 11917 76.36 6.89 0.43 12394 0.69
1.60 1.80 7.76 17.03 0.36 10858 84.12 7.82 0.42 12252 0.69
1.80 2.00 2.14 36.40 0.49 7580 B6.26 8.53 0.42 12136 0.70
2.00 Z2.45 2.88 64.15 0.74 3438 89.14 10.33 0.43 11855 0.73
2.45 10.86 81.80 ?.4] 643 100.00 18.09 1.41 10637 2.65
100.00
1.3-5ink Size Heads: 17.64 1.59 10573 3.01




COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATICNS

Wesiern Energy Co. {Rosebud or Colstrip Mine)

Crushed to -3/8 in.

1.30 Sink Fraction of As-Received Sample Crushed to -3/8 inch (35.56% of Total)

% Amount
Total: Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur Biu/lb Wt% % Ash % Sulfur  Btu/lb #SO2/MBtu
1.25 0.00 0.00 0.00 0 0.00 0.00 0.00 0 0.00
1.25 1.30 10.62 6.81 0.52 124010 10.62 6.81 0.52 1240 0.84
1.30 .35 2920 10.68 0.44 11743 39.83 9.65 0.46 11919 0.77
1.35 1.40 18.45 10.40 0.43 11652 58.28 9.89 0.45 11834 0.76
1.40 1.60 28.34 17.91 0.45 10373 86.62 12.51 0.45 11356 0.79
1.60 1.80 4,22 37.16 0.97 7587 90.84 13.66 0.47 11181 0.85
1.80 2.00 1.84  48.91 3.86 5330 92.68 14.36 0.54 11065 0.98
2.00 2.45 336 56.86 7.15 3470 96.03 15.84 0.77 10800 1.43
2.45 3.96 66.46 21.59 2915 99.99 17.84 1.60 10488 3.04
99.99
1.3-Sink Size Heads: 17.54 1.67 10559 3.16
1.3-Sink Heod Analysis:  17.64 1.64 10500 3.12
1.30 Float Fraction of As-Received Sample {64.44% of Totall
Size % Amount
Interval: Top Sizex 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wi% % Ash %Sulfur  Btu/lb Wt% % Ash %Sulfur Btu/lb #SO2/MBtu
1.25 7.20 3.30 0.50 12760 7.20 3.30 0.50 12760 0.78
1.25 1.30 922.80 5.44 0.50 12313 100.00 5.29 0.50 12345 0.81
100.00
Calculated Size/Gravity Washability of Crushed to -3/8 inch Sample
% Amount
Total:  Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Hoat Wt% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur  Btu/lb #SO2/MBtu
1.25 4.64 3.30 0.50 12760 4.64 3.30 0.50 12760 0.78
1.25 1.30 63.58 5.52 0.50 12318 68.22 5.37 0.50 12348 0.81
1.30 1.35 10.39 10.68 0.44 11743 78.60 6.07 0.49 12248 0.80
1.35 1.40 6.56 10.40 0.43 11652 85.17 6.41 0.49 122210 0.80
1.40 1.60° 1008 17.91 0.45 10373 95.24 7.62 0.48 12025 0.80
1.60 1.80 1.50 37.16 0.97 7587 96.74 B.08 0.49 11957 0.82
1.80 2.00 0.65. 489 3.86 5330 97.40 B.36 0.51 11912 0.86
2.00 2.45 1.19 56.86 7.15 3470 98.59 8.94 0.59 11810 1.01
2.45 1.41 66.46 21.59 2915 100.00 2.75 0.89 11685 1.52
100.00
Size Analysis Heods: 2.41 0.88 11675 1.51
Head Sample Analyses: 9.28 0.90 11722 1.5



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Western Energy Co. {Rosebud or Colstrip Mine) Crushed to -100M
DIRECT CUMULATIVE (BY SIZE GROUP)
Passing Retained W%  %Ash % Sulfur  Btu/lb W% % Ash % Sulfur  Biu/lb #SO2/MBtu
+100 M 3.47 7.12 0.69 12122 3.47 7.12 0.69 12122 1.14
100M  325M  71.08 8.37 0.98 11880 71.08 8.37 0.98 11880 1.65
325 M +0  25.45 14.84 0.95 10887 26.53 10.08 097 114618 1.67
94.53

Total 100.00



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Western Energy Co. (Rosebud or Colstrip Mine) Crushed to -100 Mesh
1.30 Sink Fraction of As-Received Sample Crushed to -100 Mesh (35.56% of Total)
Size % Amount
Inferval: Top Size x O This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wwt% % Ash %Sulfur  Btuflb Wt% % Ash % Sulfur  Btu/lb #502/MBtu
1.25 0.00 0.00 0.00
1.25 1.30 0.00 0.00 0.00
1.30 1.35 1.22 3.63 0.88 13610 1.22 3.63 0.88 13610 1.29
1.35 1.40 32.86 6.35 0.48 12688 34.08 6.25 0.49 1272 0.78
1.40 1.60 4309 11.37 0.40 11328 7717 .11 0.44 11943 0.74
1.60 1.80 10.03 21.14 0.43 102N 87.20 10.49 0.44 11744 0.75
1.80 2.00 3.53 35.25 0.50 8014 90.73 11.46 0.44 11599 .76
2.00 2.45 2.5 68.42 1.04 3006 93.24 12.99 0.46 113468 0.81
2.45 6.76 79.75 16.36 1472 100.00 17.50 1.53 10699 2.87
100.00
1.3-Sink Head Sample:  17.27 1.70 10604 KIV4
1.30 Float Fraction of As-Received Sample (64.44% of Total)
Size % Amount
Interval: Top Size x O This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wi% % Ash % Sulfur  Biu/lb W% % Ash %Sulfur  Btu/lb #SQ2/MBtu
1.25 7.20 3.30 0.50 12760 7.20 3.30 0.50 12760 0.78
1.25 1.30 92.80 5,44 0.50 12313 100.00 5.29 0.50 12345 0.81
100.00
Calculated Size/Gravity Washability of Crushed to -100 Mesh Sample
% Amount
Total: Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash %Sulfur  Btu/lb Wt% % Ash %Sulfur  Btu/lb #SO2/MBty
1.25 4,64 3.30 0.50 12760 4.64 3.30 0.50 12760 0.78
1.25 1.30 59.80 5.44 0.50 12313 64.44 5.29 0.50 12345 0.81
1.30 1.35 0.43 3.63 0.88 13410 64.87 5.27 0.50 12354 0.81
1.35 1.40 11.69 6.35 0.48 12688 76.56 5.44 0.50 12405 0.80
1.40 1.60 1532 11.37 0.40 11328 91.88 6.43 0.48 12225 0.79
1.60 1.80 3.57  21.14 0.43 10211 95.45 6.98 0.48 12150 0.79
1.80 2.00 1.26 35.25 0.50 8014 96.70 7.34 0.48 . 12096 0.80
2.00 2.45 0.89 68.42 1.04 3006 97.60 7.90 0.49 12013 0.81
2.45 2.40 7975 16.36 1472 100.00 9.63 - 0.B7 11760 1.48
100.00

Size Analysis Heads: 9.98 0.96 11636 1.65
Head Analyses Sample: 9.72 0.89 11627 1.53



AMAX Coal Co.
Belle Ayr Mine



}_GUULD ENERGY~DIUISIDN
: 630

'BCMKHK)RESIFN:

g Téf 5- 6-92
HASTE 'SAMPLE NO. 134038

C.Q. . INC. .

1 GUALITY CENTER BOX 280

HOMER CITY: PA 15748 SAMFLE ID RUH #?1 102301 F‘EMDER RIVER
BASIN COAL BE’LLEAYR

SERATING CO. PRDJECT 90DO101 TASK 2. 4
AMPLED BY: €@ ,

INE:
OCATIDN: . -

ATE SAMPLED: . oy . DATE:RECEIVED::
EATHER: i - REVELVED:.
ROSS wEIGHT " s |
THER 1ID: "AS RECEIVED RAW ClAL SINK 1. 30 CRUSBHE / OPSIZE WEIGHT

PERCENTS 'REPORTED ON A DRY BASIS ASH PERCENTS ON AN SO3-FREE BASIS
CERTIFICATE UF ANALYSIS
T AS RET‘

MOISTURE  -D2961.D3302 D3173 17.53%

ASH oo ¥ p3174 ¢ 14, 77x

SULFUR “ o 7. p4239 METHOD 3.3 71x

BTU/LER. -~ . © D2015 DI9BY eeez

MAF BTU/LB: .

LBS OF saa PER MILLION BTU

LBS OF SULFUR PER MILLIDN BTU _— ’ ., 819
PERCENT SOLIDS 7 B2, 47%




C. Q.. INC,
1 QUALITY CENTER BDXg"BO
HOMER CITY, PA 13748 &

QPERATING CO.: PROJECT 26901@#

SAMPLED BY: CQ@
GROSS WEIGHT: 95.4 KG

e S e TS e T P o S o by AP, e i Y s . e it S S ol o g . S

FRAG TION ugx MOISTURE ASH
+26M 7.21 17.13
28M X 100M 8.37 11.45
100M x © 430 11.0&

CUMULATIVE RETAINED ~ DOWN

FRACTION | %
+26M ‘87.21
+28M X 100M '95. 40
+28M X 0 1oo 00

CUMULATIVE RETA

FRAC T TON :
+268M_X 0
2BM X O
100M X 0 |
ANALYTICAL RESULTS ARE STATED DRY BASIS
PAGE 1

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER ST

NOT VALID iF ALTERED.

L SAMPLE ID: RUN:§

DATE SAMPLED:"
DATE RECEIvEﬁ- 1

K.1. 30 CRUSHED TQnGIB“
ERCENTS ON_AN. SO3-FREE B

QULDSENERGY D
'0: BOX:214-

=02
038

BASIP

CEN

e mm s

SULFUR BT

ASH

[y
NNN
~ O Cr
ot 11

A8H

ek b et
0o
S~
03-0r

 APPROVED BY
APPROVED BY.




C.G.. INC.
1 QUALITY CENTER BOX 280
HOMER CITY., PA 13748

SAMPLE ID: R

!PEEATING CO.: PROJECT 9000101 TASK 2. 4

AMPLED EY: CQ
ROGSS WEIGHT: 95.4 KG

‘THER 1D; AS RECEIVED RAW COAL:SINK 1. /8
TS REPORTED ON A DRY BASIS ASH’PERCENTS ON AN SG3-FF

FEED FOR SI1ZE +28M

AVITY %L WY % ASH
.25 . 68 5. bb
.30 15. 79 8. 19
.35 13. 57 10. 80
. 30 18. 17 11. 59
. 60 43. 75 1. 93
. 80 4. 54 32.28
. 00 2. 16 8518
. 45 1. 04 &7.85
.45 SINK ' 30 70. 56

CUMULATIVE RESULTS FOR SIZE-

AVITY % WT % AS
. 68 5. &b
30 16. 47 . B..08
35 30. 04 Q.3
40 48. 21 10. 1
&0 ?1. 96 14. 8
80 26. 50 16,11
00 98. &6 16. 98
- 45 99. 70 17: 51"
.45 SINK  100. 00 17,867

.45 SINK

- FOR YOUR. PROTECTION THIS DOCUMENT HAS
BEEN F'RINTED ON CONTROLLED PAPER STDC
. NOT VALID IF ALTERED ik

4

4+28M
CU@QLATIVE DOWN

4

30 CRUSHED T

BA!
DATE SAH

BTU VOLATILE
12298 0.
12044 0.
11834 0.
11867 0.
10156 0.

6245 0’
5060 o
3363 s Q0
2687 S0

- BIY

12398 . .00 -
isgfe 2o
11809 0. 00
jic 3
1998; 3 80
10&62 0. 00
10&0 OJQQ

‘RCAQBUN

D)

000000009

L



GOULD ENERGY DIVISION
S l BOX 214
ES' CRESSUN: PA 16630 -
STANDARD lHBORRT.RlES klNC

C.Q. ., INC. o
1_GQUALITY CENTER BOX. 280
HOMER CITY, PA 15748 SAMPLE ID: RUN_#911023

BASIN. CUAL“B
UPERﬂTING caQ. PRDJECT 9090101 TASK 2. 4

MIN DATE SAHPLED
SANPLED BY: €Q

GROSS WEIGHT: 95.4 KG - . DATE RECEIVED

OTHER ID: AS: RECEIVED RAN CDAL SINK 1.30 CRUSHED TG‘ /8 OP. WEL
TS REPORTED" ON A DRY. BASIS ASH PERCENTS ON AN SO3<FREE": BASISV“'?

FEED FOR SIZE 28M X 100M

JRAVITY % WT - % _ASH % S BTU VOLATILE  FIXED:CARBON
1. 25 Q. 00 0. o 0. 00 o] g. 00 0. 00
1. 30 0. 00 0. 00 0. 00 o ‘

1.35 0. 00 0. Q0 0. 00

.40 1.15 4, 30 . 60 13175

1. 60 .45. 57 7. 81 . 48 11803

1. 80 17. 15 23. 04 .78 9806

2. 00 '5. 85 43..73 1. 89 6974

2. 4% 4. 65 55..03 8.75 4861

2.45 SINK 5. &3 60. 82 26. 05 3648

CUMULATIVE RESULTS FOR SIZE 28M X 100M
CUMULATIVE DOWN

RAVITY % WT
1. 0. 00
1.30 0. 00
1. 35 0. 00
1. 30 1,15
1. 60 66, 72
1. 80 83. 87
2. 00 89, 72
2. 45 94. 37
2.45 SINK  100. 00

RAVITY % WT

1.25 100. 00 .
1.30 100. 00 -
1.33 100. 00 -
1. 40 '100. 00
1. 60 198, 89"
1.80 <33, 28
2. 00 16. 13
2. 49 , 10.28~
2.45 SINK- 8, &3

ANALYTICAL:RESULTS  ARESTATED ONA DR

FOR YOUR PHOTEC'BON THIS DOCUMENT HAS <
BEEN PRINYED.ON CONTROLLED PAPER. STOC
= NOT VALID IF ALTERED
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BEEN PRIN

TED.ON CONTROLLED PAPER STOCK. rf;i,‘

=, NOT VALIDJF MTERED, 2>
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GDULD ENERGY DIVISION

P. 0x 21
CRESSUN. PA 16630

STl BNDHRD LRBORATORIES, INC.

DATE: . 5—- 6-%2
MASTER SAMPLE NO. 134034

,‘:’».

LE ID: RUN #9-1023 léPOHDER RIVER -
' BASIN C BELLEAY L

PERATIN co. RS
HAMPLED BY:

INE:
GCATIDN
ATE SAHPLED
IEATHER > . o0~
ROSS WEmG 2. & KE

STHER 1D - AS“RECEIVED RAW" DAL GRUSHED TU 100” TUPS&ZE HWE:
EPDRTED;ON DRY BASIS ASH 'PERCENTS ON AN SGS—FREE BASIS

CERTIFICATE OF ANALYSIS
ASRECETVED — DRY BASIS

MOISTURE D261 D3E302 D3173 28. 784 £XX

ASH ~ D3174 4. 21% 9. 91%
SUL.FUR D4239 METHOD 3.3 . 41% . 984
BTU/LB - N2015 D198%9 8547 12005

MAF BTU/LB 12759
LBS OF S02 PER MILLION BTU .97

I.LBS OF SULFUR PER MILLION BTU . 483
PERCENT SOLIDS 71. 22%

APPROVED BY </i;]thﬂé4 dﬁéggﬁéféﬂ~

APPROVED BY /;:KQ(%1~§;

BLACK SEAL . ANALYSIS

PAGE 1 OF 1
2036

FOR- YBUR PHOTECTION THIS DOCUMENT HAS
BEEN PFRNTEB ON CONTROLLED PAPER STOCK.
SNOT VALDF ALTERED




gOULgOENERGY DIVISIGN
. Sl CREGSON., PaA 16630

STANDARD I.HBORRT.RIES INC.

DATE SAMPLED: -
DATE RECEIVED 11/6/91

OF:- ANALYSIS

' ) ‘LBE" 80
norsruas ASH SULFUR BTU PER..

7.74 4. 53 .61 11910 . 1,
1Q. 20 2. 21 .97 11993 - .95
7.23 7. 54 .98 11846

ASH SULFUR BTU

6. 93 .61 11910 -
5. 30 .57 11987
6. 01 .87 11943
CUMULATIVE RETAINED — UP ‘
¢ R LBS §02
FRACTION . P 1 ASH SULFUR BTU PER MBTU
+1oon X0 e 1oo oo b. .57 11943 .95
e ‘<;,'~; 5 5. 98 .37 11343 - 23
' 7. 54 .58 11846 . .-

APPRGVED BY(//ZVMm éf léiliﬂé——

APPROVED BY Pﬂ /é—%




GOULD ENERGY."D (

BOX 214 e

Sil CRESSUN, P -
STANDARD msomrdmss%mc;_

DATE J
MASTER@SAHRL N

92,
134070

C.Q..,. INC.
1 GUALITY CENTER BOX 280
HOMER CITY, PA 15748 SAMPLE ID: RUHN #?1102301 PUNDE

BASIN COAL BEL
JIPERATING CO. : ESDJECT 000101 TASK 2. 4

SAMPLED BY:
MINE:
LOCAT ION:

YATE SAMPLED: DATE RECEIVED: 11/
WEATHER: g

GROSS WEIGHT: 31.8 KG

ITHER 1D: AS RECEIVED RAW COAL SINK 130 CRUSHED 100M TOPS 1GH
CENTS REPORTED ON A DRY BASIS ASH PERCENTS ON AN SO3-FREE BASIJ;#

CERTIFICATE OF ANALYSIS

CUMULATIVE

SCREEN TEST OWN AT
+100M 4.486 % 4,45 % 100. 00 %
106M X © 95. 54 % 1G0. GO % 95, 54 %

e U e by S

100. 00 %

PAGE 1 OF 2

BLACK SEAL ANALYSIS

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK
: - NOT VAUD IF ALTERED o




SL

STANDARD msomroms”

IFICATE OF ANALYSIS (CONT. )

;;_lNc

DATE:.
SAMPLE .

MBISTURE 4 p29s1 DAB0Z DI173 17. 15%

ASH - 0 D e 14, 38%

SULFUR D 239 n,'HaD 3.3 . 74%
] ; ; : 8591

LBS DF 502 PER MILLION: BTU

LBS OF SULFUR PER MILLION BTU
PERCENT SULIDS

4PPROVED BY i;f?LJWm.Qﬂff
APPROVED BY zféiiQZ:ﬁé

PAGE 2 OF 2
103%

FORYOURH%NECﬁO&THsDOCUMENTEAS
BEEN anjan ON CONTROLLED PAPER ST0)
~UNOT-VALID IF ALTERED.

st

AS RECEIVED

DRY BASIS.
Xxx v
18. 08%

. 89%
10870
s
1.71

. 858
82. 80X

BLACK SEAL ANALYSIS

-/




GUULD ENER%Y DIVISION

SAMPLE ID: RUNT#91

* SR |  BASIN GO,
JPERATING cn;p PRBJECT 9wno101 TASK 2. 4 :

MINE: DATE SA%PLED
3AMPLED B

‘ca : .
R E e i %1 8 ke Lo DATE: RECEIVED

JTHER - 1D: AS: RECEIVED RAW. CD&L SINK 1. 30 CRUSHED TO: IOOH%WDa
TS*REPORTED DN.A DRY BASIS ‘ASH PERCENTS ON-: AN SOS“FREE@BAS@B

% WT. % MOIST. 7% ASH ASULFUR BTU & %4 vOL. % Fiﬂ- CAR.

AW 100. 00 8. 82 16. 08 . 869 £533°  0.00 - 0.00
17. 64 .97 10455, G. 00 0. 00
12693 (MAF}
IAVITY % WT X ASH % S BTU VOLATILE  FIXED CARBON
-1 0. 00 g. Q0 0. 00 0 0. 00 0. 00
t. 30 0. 00 0. 00 0. 00 0 0. 00 0. 00
. 3% 0. 60 Q. 00 0. 00 8] 0. 00 0. 00
. 40 0. 00 C. 00 0. 00 0..00 0. 00
L. &0 62. 10 7.14 . 46 11833 Q. 00 0. 00
L. 80 23.98 19. &0 . 51 10295 0. 00 0. 00
.00 4. &8 33. 25 . 62 8461 0. 00 0. 00
2. 45 4.04 &4. 05 .70 4092 0. 00 0. 00
.43 SINK 5. 20 83. 76 . 07 1475 Q. 60 0. 00

PAGE 1 OF 2

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON.CONTROLLED PAPER STOCK
NOT VALID IF ALTERED. - -




: GOULD ENERGY DIVISION
P. 0. BOX 214

9-5 CRESSON, PA 16430

~sam STANDARD LABORATORIES, INC.

DATE : 5- 6-92
MASTER SAMPLE NO, 134071

C. Q.. INC. .
1 QUALITY CENTER BOX 280 Ve S
HOMER-CITY., PA 15748 .. T SAHPLE ID: RUN #71102301 POWDER.- RIVER
BﬂSIN COAL BELLEAYR = -
GPERATING CO.: PROJVECT 90D0101 TASK 2.4
MINE: DATE SAMPLED:
SAMPLED- BY

ca - :
GROSS WEIGHT: 31.8 KG . C 'f, DATE - RECEIVED 1176791
OTHER _ ID:;AS RECEIVED RAW COAL . SINK .30 CRUSHED TO 100M TOPSIZE HEIGHT PERCEN

TS REPORTED ON A DRY BASIS ASH PERCENTS ON AN SO3-FREE BASIS

CUMULATIVE RESULTS FOR Ra&W
CUMULATIVE DOWN

RAVITY % WT 4 ASH %5 BTU VOLATILE FIXED CARBON
1.23 o Q. 00 0. 00 - 0. 00 o 0. 00 0. 00
1. 30 0. 00 0. 00 0. 00 o . Q0 0. 00
1.35 0. 00 0. 00 0:.00 0 Q. 00 Q. 00
1.40 Q. 00 0.00 0. 00 0 G. 00 0. 00
1. 60 &2. 10 7.14 .46 11833 . 00 0. 00
1. 80 856. 08 10.61 "~ .47 11405 Q. 00 Q. 00
2. 00 0. 76 11.789 . 48 11253 0. 00 g. 00
2. 4% 4. 80 14. 01 . o3 10948 0. 00 0. QO
2. 45 SGINK 100. 00 17. 64 .97 10455 0. 00 0. 00
CUMULATIVE UP
RAVITY Z WT % ASH % 8 BTU VOLATILE FIXED CARBON
1.29 100. 00 17. 64 .27 104393 G. 00 0. 00
1.30 100. 00 17. 64 - .27 10455 G. Q0 0. 00
1.39 100. 00 17. 64 .97 10433 0. 00 0. 00
1.40 100. 00 17. &4 .97 10435 Q. 00 0. 00
1. &0 100. 00 17. 64 .97 104%5 . 00 0. 00
1. 80 37.90 34. 83 1. 83 8197 Q. 00 Q. 00
2. GO 13. 72 &1. 06 4. 09 4383 Q. 00 0. 00
2. 4% - 7. 24 73. 14 9. 83 2419 0. 00 0. 00
2. 495 SINK 5. 20 83. 7& ?. 07 1475 0. 00 0. 00

ANALYTICAL RESULTS ARE STM’ED ON A DRY BASIS

FOR Yaun PROTECTION THIS DOCUMENT HAS”
BEEN PRIN:FED ON CONTROLLED PAPER STOCK.-
~ % NOT VALID IF ALTERED.




COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

AMAX Coal Co. (Belle Ayr Mine) As-Received
DIRECT CUMULATIVE (BY SIZE-GROUP)

Passing Retained W% % Ash % Sulfur  Biu/ib Wt% % Ash % Sulfur  Blu/lb #SO2/MBtu

+ 1-1/2in, 6.44 5.29 0.46 12145 6.44 5.29 0.46 12145 076

1-1/2in. 3/4in.  31.47 5.4 0.43 12140 37.91 5.39 0.44 12141 0.72
37.9

3/4in. 3/8in. 24.37 5,39 0.42 12129 24,37 5.39 0.42 12129 0.69

3/8 in. 2BM  36.73 5.49 0.45 12135 61.10 5.45 0.44 12133 0.72
61.10

28M  100M 0.72 6.10 0.75 11936 0.72 6.10 0.75 11936 1.26

100M  325M 0.15 6.86 0.88 11842 0.15 6.86 0.88 11842 1.49

325 M +0 0.11 9.68 0.58 11437 0.26 8.05 0.75 11671 1.29
0.26

Total 99.99



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

AMAX Coal Co. (Belle Ayr Mine) As-Received
Size % Amount
Interval: + 3/4-in This Size: 37.92
DIRECT CUMULATIVE -
Sink Float Wt.% % Ash % Sulfur Btu/lb Wt% % Ash % Sulfur Biu/lb #SO2/MBiu
1.25 30.78 3.62 0.39 12451 30.78 3.62 0.39 12451 0.63
1.25 1.30 62.75 5.04 .47 12289 93.53 4,57 0.44 12342 0.72
1.30 1.35 4.06 12.85 0.66 11298 97.59 4,92 0.45 12299 0.74
1.35 1.40 0.97 23.14 0.64 9898 98.56 5.10 0.45 12275 0.74
1.40 1.60 1.15 32.52 0.56 - 8398 99.71 5.41 0.46 12231 0.75
1.60 1.80 0.16 48,19 0.37 6201 99.87 5.48 0.46 12221 0.75
1.80 2.00 0.05 53.66 6.60 5130 99.92 551 0.46 12217 0.75
2.00 2.45 0.01 60.58 10.67 4409 99.93 5.51 0.46 12217 0.75
2.45 0.07 86.01 0.33 1002 100.00 557 0.46 12209 0.75
100.00
Size Analysis Heads: 5.39 0.44 12141 0.72
Size % Amount
Interval:  3/4-in x 28 mesh This Size:  61.10
DIRECT CUMULATIVE
Sink Floot Wit% % Ash % Sulfur Btu/lb W% % Ash % Sulfur  Btu/lb #3S0O2/MBtu
1.25 30.73 3.72 0.40 12258 30.73 3.72 0.40 12258 0.65
1.25 1.30 60.12 4.46 0.44 12219 90.85 4.21 0.43 12232 0.70
1.30 1.35 4.42 10.84 0.61 11448 95.27 4.52 0.43 12196 0.71
1.35 1.40 1.5¢9 12.62 0.55 11334 96.86 4.65 0.44 12182 0.72
1.40 1.60 2.35 21.09 0.61 10047 99.21 5.04 0.44 12131 0.73
1.60 1.80 0.53 42.48 0.69 7132 99.74 524 0.44 12105 0.73
1.80 2.00 0.13 52.70 0.95 5706 99.87 5.30 0.44 12096 0.73
2.00 2.45 0.09 65.13 3.23 3678 99.96 5.35 0.45 12089 0.74
2.45 0.04 65.72 112 3676 100.00 5.38 0.45 12085 0.74
100.00
Size Analysis Heads: 5.45 0.44 12133 0.73
Size % Amount
Interval: 28 x 100 mesh  This Size: 0.72
DIRECT CUMULATIVE
Sink Float Wi% % Ash %Sulfur  Biuw/ib Wit% % Ash % Sulfur  Btu/ib #3502/MBty
1.25 1.74 3.55 .45 12960 1.74 3.55 0.45 12960 0.69
1.25 1.30 91.76 512 0.41 12173 23.50 5.09 0.41 12188 0.67
1.30 1.35 0.00 93.50 5.09 .41 12188 0.67
1.35 1.40 0.00 93.50 5.09 0.41 12188 0.67
1.40 1.60 0.00 93.50 5.09 0.41 12188 0.67
1.60 1.80 4.29 17.66 0.77 10183 97.79 564 0.43 12100 0.70
1.80 2.00 0.78 42.70 2.63 6758 98.57 5.94 0.44 12057 0.74
2.00 2.45 0.70 54.08 10.46 4810 99.27 6.27 0.51 12006 0.86
2.45 0.73 63.48 2517 3410 100.00 6.69 0.69 11944 1.16
100.00
Stze Analysis Heads: 6.10 0.75 11936 1.26



AMAX Coal Co. (Belle Ayr Mine) As-Received
Size % Amount
Interval:  -100 mesh This Size: 0.26
DIRECT CUMULATIVE _.
Sink Float Wt% % Ash % Sulfur  Biu/lb Wt% % Ash % Sulfur  Biu/lb #502/MBtu
1.25 1.60 4.00 0.56 12715 1.60 4.00 0.56 12715 0.88
1.25 1.30 84.69 5.53 0.40 12356 86.29 5.50 0.40 12363 0.65
1.30 1.35 0.00 86.29 5.50 0.40 12363 0.00
1.35 1.40 0.00 86.29 5.50 0.40 12363 0.00
1.40 1.60 0.00 86.29 5.50 0.40 12363 0.00
1.60 1.80 9.40 ?.73 0.46 11628 95.69 5.92 0.41 - 12290 0.66
1.80 2.00 1.41 23.56 0.77 9686 97.10 6.17 0.41 12253 0.68
2.00 2.45 0.94  53.51 2N 5246 98.04 6.63 0.43 12185 071
2.45 1.96 78.34 12.72 1937 100.00 8.03 0.67 11985 1.12
100.00
Size Analysis Heads: 8.05 0.75 11671 1.29
% Amount
Total:  Top Sizex 0 This Size:  100.00
DIRECT CUMULATIVE

Sink Float Wit% %Ash %Sulfur  Biu/lb Wt% % Ash %Sulfur  Btu/ib #502/MBty
1.25 30.46 3.648 0.40 12332 30.46 3.68 0.40 12332 0.64
1.25 1.30  61.41 4,70 0.45 12246 91.87 4.36 0.43 12275 0.71
1.30 1.35 4.24 1157 0.63 11394 2611 4.68 0.44 12236 0.72
1.35 1.40 1.34 15.51 0.57 10940 97.45 483 0.44 12218 0.73
1.40 1.60 1.87 23.75 0.60 9663 99.32 5.18 0.45 12170 0.73
1.60 1.80 0.44 39.70 0.64 7468 99.76 5.34 0.45 12149 0.74
1.80 2.00 o1 51.36 2.03 5795 99.87 5.38 0.45 12142 0.74
2.00 2.45° 0.07 63.60 417 3864 99.94 5.42 0.45 12137 0.74
2.45 0.06 7536 7.79 2352 100.00 5.47 0.46 12131 0.75
Size Analysis Heads: 5.44 0.44 12133 0.73
Head Sample Analyses: 5.66 0.47 12045 0.78



COAL QUALITY EXPERT PROIECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

AMAX Coal Co. (Belle Ayr Mine)

DIRECT
Passing Retained Wt% % Ash % Sulfur  Biu/lb
+3/8 n. 0.64 5.81 0.52 12054
3/8in. 28M  B%9.26 5.93 0.48 12120
89.90
28M  T00M 6.52 5.75 0.65 11756
100M 325 M 1.84 5.98 0.68 11703
325 M +0 1.74 9.02 0.54 11412
3.58
Total  100.00

CUMULATIVE (BY SIZE GROUP)

Crushed to -3/8"

Wt% % Ash % Sulfur  Bhu/lb #502/MBtu
0.64 5.81 0.52 12054 0.86
89.90 5.93 0.48 12120 0.79
6.52 575 065 11756 1.11
1.84 5.98 0.68 11703 1.16
3.58 7.46 0.61 11562 1.06



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

AMAX Coal Co. (Belle Ayr Mine)

Crushed 10 -3/8 in.

1.30 Sink Fraction of As-Received Sample Crushed to -3/8 inch (8.13% of Total)

Size % Amount
Inferval: +28 mesh This Size: 87.21
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur  Btu/lb #SO72/MBty
1.25 0.68 5.66 0.64 12298 0.68 5.66 0.64 12298 1.04
1.25 1.30  15.79 8.19 0.57 12044 16.47 8.09 0.57 12054 0.95
1.30 1.35 13,57 10.80 0.57 11834 30.04 .31 0.57 11955 0.96
1.35 1.40 18.17 11.59 0.53 11567 48.21 10.17 0.56 11809 0.94
1.40 1,60 43.75 19.93 0.60 10156 21,96 14.81 0.58 11022 1.05
1.60 1.80 4.54 42.28 0.54 6945 26.50 16,11 0.58 10831 1.06
1.80 2.00 2.16 56.18 0.68 5060 98.66 16.98 0.58 10704 1.08
2.00 2.45 1.04 67.85 2.13 3363 9970 17.51 0.59 10628 1.12
2.45 030 70.56 1599 2687 100.00 17.67 0.64 10604 1.21
100.00
1.3-Sink Size Heads: 17.66 0.64 10509 1.22
Size % Amount
Interval: 28 x 100 mesh This Size: 8.39
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur Btu/lb W% % Ash %Sulfur  Biu/lb #502/MBtu
1.25 0.00 0.00 0.00 0.00 0 0.00
1.25 1.30 0.00 0.00 0.00 0.00 0 0.00
1.30 1.35 0.00 0.00 0.00 0.00 0 0.00
1.35 1.40 1.15 4.30 0.60 13175 1.15 4.30 0.60 13175 0.91
1.40 1.60  65.57 7.81 0.48 11803 66.72 7.75 0.48 11827 0.82
1.60 1.80 1715 23.04 0.78 2806 B83.87 10.88 0.54 11413 0.95
1.80 2.00 585 4373 1.89 6974 B89.72 13.02 0.63 11124 1.13
2.00 2.45 4.65 55.03 8.75 4861 94.37 15.09 1.03 10815 1.91
2.45 5.63 60.82 26.05 3648 100.00 17.66 2.44 10412 4.69
100.00
1.3-5ink Size Heads: 17.91 2.59 1021 5.07
Size % Amount
Interval: -100 mesh This Size: 4.40
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur  Biu/lb #502/MBtu
1.25 0.00 0.00 0.00 0.00 0 0.00
1.25 1.30 0.00 0.00 0.00 0.00 0 0.00
1.30 1.35 0.00 0.00 0.00 0.00 0 0.00
1.35 1.40 0.00 0.00 0.00 0.00 0 0.00
1.40 1.60 64.88 5.39 0.37 11913 64.88 5.39 0.37 11913 0.62
1.60 1.80 16.12 16,60 0.47 10736 81.00 7.62 0.39 11479 0.67
1.80 2.00 6.82  40.57 0.66 7333 87.82 10.18 0.41 11341 0.72
2.00 2.45 5.35 67.18 1.69 3381 93.17 13.45 0.48 10884 0.89
2.45 682 80.14 13.39 1671 99.99 18.00 1.36 10256 2.66
99.99
1.3-Sink Size Heads: 18.43 1.39 10258 2.71



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

AMAX Coal Co. (Belle Ayr Mine)

Crushed to -3/8 in.

1.30 Sink Fraction of As-Received Sample Crushed to -3/8 inch (8.13% of Total)

% Amount
Totol:  Top Sizex O This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sullur  Btu/lb Wt% % Ash % Sulfur  Btu/lb #SO2/MBtu
1.25 0.59 5.66 0.64 12298 0.5¢9 5.66 0.64 12298 1.04
1.25 1.30 13.77 8.19 0.57 12044 14.36 8.09 0.57 12054 0.95
1.30 1.35 11.83 10.80 0.57 11834 26.20 2.31 0.57 11955 0.96
1.35 1.40 15.94 11.55 0.53 11577 42.14 10.16 0.56 11812 0.94
1.40 1.60  446.51 17.60 0.57 10459 88.65 14.06 0.56 11102 1.02
1.60 1.80 611 3476 0.59 8059 94.76 15.40 0.57 10%06 1.04
1.80 2.00 2.67 52.14 0.90 5666 97.43 16.41 0.57 10762 1.07
2.00 2.45 1.53 64.48 3.75 3747 98.97 17.15 0.62 10653 147
2.45 1.03 68.89 19.83 2831 100.00 17.69 0.82 10572 1.56
100.00
1.3-Sink Size Heads: 17.71 0.83 10473 1.59
1.3-Sink Head Analysis: 17.91 0.86 10503 1.64
).30 Float Froction of As-Received Sample (91.87% of Total)
Size % Amount
Interval: Top Size x O This Size: 100,00
DIRECT CUMULATIVE
Sink Floot Wt% % Ash %Sulfur  Btu/lb Wt% % Ash %Sulfur  Biu/lb #502/MBtu
1.25 33.16 3.68 0.40 12332 33.16 3.68 0.40 12332 0.65
1.25 1.30  66.84 4.70 0.45 12246 100.00 4.36 0.43 12275 0.71
100.00
Calcvlated Size/Gravity Washability of Crushed to -3/8 inch Sample
% Amount
Total:  Top Sizex O This Size: 100.00
DIRECT CUMULATIVE
Sink Float Wi.% % Ash %Sulfur Btu/lb Wt% % Ash % Sulfur  Btu/lb #SO2/MBtu
1.25 30.51 3.48 0.40 12332 30.51 3.68 0.40 12332 0.65
1.25 1.30 62.53 4.76 0.45 12242 93.04 4.4 0.44 12272 0.7
1.30 1.35 0.96 10.80 0.57 11834 94.00 4.47 0.44 12267 0.71
1.35 1.40 1.30 11.55 0.53 11577 95.30 4.57 0.44 12258 071
1.40 1.60 3.78 17.60 0.57 10459 99.08 5.07 0.44 12189 0.73
1.60 1.80 0.50 34.76 0.59 8059 99.57 5.22 0.44 12169 0.73
1.80 2.00 0.22 52.14 0.90 5664 99.79 5.32 0.44 12154 0.73
2.00 2.45 0.12 64.48 3.75 3747 99.92 5.39 0.45 12144 0.74
2.45 .08 68.89 19.83 2831 100.00 5.45 0.47 12136 0.77
1Q0Q.00
Size Analysis Heads: 5.97 0.49 12075 0.81
Head Somple Analyses: 576 0.46 12087 0.76



COAL QUALITY EXPERT PROJECT:

AMAX Coal Co. (Belle Ayr Mine)

POWDER RIVER BASIN COAL CHARACTERIZATIONS

DIRECT
Passing Retgined Wi.% % Ash % Sulfur  Btu/lb
+100 M 4.89 6.53 0.61 11210
I00M 325 M 63.42 521 0.57 11993
325 M +0 31.6% 7.54 0.58 118446
251
Total 100.00

Crushed to -100M

CUMULATIVE (BY SIZE GROUP)}

Wt%  %Ash % Sulfur Btu/lb #S0O2/MBiu
489 653 0.61 11910 1.02
63.42 521 057 11993 0.95
9511 599 057 11944 0.96



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

AMAX Coal Co. {Belle Ayr Mine) Crushed to -100 Mesh

1.30 Sink Fraction of As-Received Sample Crushed to -100 Mesh {8.13% of Total)

Size % Amount

Interval: Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash %Sulfur  Btu/lb Wt%  %.Ash % Sulfur  Btu/lb #SO2/MBtu
1.25 0.00 0.00 0.00
1.25 1.30 0.00 0.00 0.00
1.30 1.35 0.00 0.00 0.00
1.35 1.40 0.00 0.00 0.00
1.40 1.60 62.10 7.14 0.46 11833 6210 7.14 0.46 11833 0.78
1.60 1.80 2398 19.60 0.51 10295 86.08 10.61 0.47 11405 0.83
1.80 2.00 4.68 33.25 0.62 B461 ?0.76 11.78 0.48 11253 0.86
2.00 2.45 404 6405 1.70 4092 24.80 14.01 0.53 10948 0.97
2.45 5.20 B3.76 9.07 1475 100.00 17.63 0.98 10455 1.87
100.00
1.3-Sink Head Sample:  18.08 0.89 10370 1.72
1.30 Float Fraction of As-Received Sample (91.87% of Total)
Size % Amount
Interval: Top Size x 0 This Size: 100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur  Btu/lb W% % Ash %Sulfur  Btu/lb #502/MBty
1.25 33.16 3.68 0.40 12332 33.16 3.68 0.40 12332 0.65
1.25 1.30 66,84 4.70 0.45 12246 100.00 4.36 0.43 12275 0.71
100.00
Calculated Size/Gravity Washability of Crushed to -100 Mesh Sample
% Amount
Total:  Top Size x O This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur  Biu/lb #SO2/MBtu
1.25 30.46 3.68 0.40 12332 30.46 3.68 0.40 12332 0.65
1.25 1.30 61.41 4.70 0.45 12246 ?1.87 4.36 0.43 12275 0.71
1.30 1.35 0.00 91.87 436 0.43 12275 o7
1.35 1.40 0.00 21.87 4.36 0.43 12275 0.71
1.40 1.60 5.05 7.14 0.46 11833 96.92 4.51 0.43 12252 0.7
1.60 1.80 1.95 19.60 0.51 10295 98.87 4.80 0.44 12213 0.71
1.80 2.00 0.38 33.25 0.62 8461 99.25 4.9 0.44 12199 0.72
2.00 2.45 0.33 64.05 1.70 4092 99.58 5.11 0.44 12172 0.72
2.45 0.42 8376 2.Q7 1475 100.00 5.44 0.48 12127 Q.79
100.00
Size Analysis Heads: 6.01 0.57 11943 0.95
Head Analyses Sample: 5.91 0.58 12005 0.97



Powder River Coal Co.
Rochelle Mine



c.qQ. INC

1 QUALITY CENTER BOX 280

HOMER:CITY PA

. OPERATING CO:
SAMPLED BY:

SAMPLE I.D.:

DATE SAMPLED:
GROSS- WEIGHT:

OTHER .I.D.:

MOISTURE

SULFUR
CARBON
HYDROGEN

' NITROGEN
~ OXYGEN.

BTU/ZB
MAF BTU/LB

'LBSpr S02 PER

LBS. OF SULFUR PER MILLION ‘BTU" -

HARDGROVE GRINDABILITY I

VFan§<0F SULFUR"

VPYRITIC SULFUR

:PAGE 1 OF 2

D2961 D3302. D3
jva‘ATILE MATTER -

15748

PROJECT 90D0101" TASK:2‘4
CUSTOMER PROVIDED e

RUN 91092301 POWDER RIVER BASIN COAL ROCHELLE

" DAT
1738 1 KG S

CENTS REPORTED ON.:A
DRTES  ON AN 'SO3-FREE

AS RECEIVEDJRAW COAL WEIGHTq
DRY BASIS ASH PERCENTS REP
BASIS

CERTIFICATE OF ANALYST

——— ko el e e =

o ! o e e i i et e

DRY BASIS

XXX
45 62
48 20“
6. 13;

G o oY

LR 30
70, 15.
4,78
EoLeL
17.72

Omo - ®

oo
VRKRRXIR&&

12080
| 12875
MILLION BT ,5@

.248

D409 -
D2492

01 %
.00’%

: FOR YQU Pﬂﬁfh‘cnon THIE DOCUMENT HAS
BEENP@menoumouf PA.PEFISTOCK 5

ANOTAVAUD ALTERED




STRNDHRD‘ ﬂBORFITORIES INC

DATE: 06/03/92
SAMPLE NO:

RAL" COMPOSITI@

TITANIUM DIOXID
PHOSPHORUS sPENTOX:
CALCTIUM OXIDE:
MAGNESIUM: OXIDE
' SODIUM GXIDE
"POTASSIUM OXIDE
*SULFUR TRIOXIDE
‘PERCENT ‘SOLIDS

TLITHIUM OXIDE © 204.5 ppm

"MANGANESE DIOXiDE '162.2 ppm

APPROVED. BY . -

- APPROVED BY

PAGE 2 OF 2

" SEAL ANALYSIS

FOR YOUR FRQTECTI'BN THlS DQCUMENT HAS
BEEN PRINTEL ON CONTROLLED PAPER STOG
NO ‘ mun F ALTERED,




C.Q., INC.
1 QUALITY CENTER ‘BOX &2
HOMER CITY:. PA . 15748‘“

’EEATING Co: PRDdECT 9
iPLED BY: CUSTOHER -PRG
0SS WEIGHT: 173601 KG.

THER ID: A& RECEIVED RA
CENTS REPDRTED DN AN SQ

RRECTED REPORT SUPERCEDES

s o ——— i U S o o o T o e e

Tz‘

"RACTION

1/72"8Q ,
1/2"8Q X 3/4"SQ
"4"gQ X 3/8"5Q
'8'8Q X =28M
M X 100M
oM X 3231
B X 0

'MUISTURE asﬂ*

.88 502
PER MBTU

‘RACTION

1/2"8Q
1/2"6Q
1/72"8Q
1/2"54
1/2"80Q
1/2"80
1/2%5G

T ASH - SULFOR

374" 6Q
,.378"64Q
28M
100M -
3251
0

CONQO -
Or UG =L
prola ST

¢ 3 3¢ 3¢ 5 3¢

‘RACTION

172 ¥ 0
,1/2“50 .0

“Sﬁ
8“_5&
M o
oM X
EM X

IALYTICAL RESULTS ARE
WGE -1 :

060&&
NONBEO R

S02 . MaF

“MBTU' BTU

.49 12815
i 15764
i 15955
|49 12938
“e2 15196

.77 12774
.78 13620

APPROVED BY.

‘FORYOUHFRCWECHONWWSBGGUMENT 5
BEEN PRINTED ON CONTROLLED PAPER SO0
mnwmnwwmm% Sk




.Q. INC. , N
?-SUAEITY'CENTER BOX 280
HOMER CITY, PA 15748

OPERATING’CO':

SAMPLED o
SAMPLE T :
DATE SAMPLED:. -
GROSS WEIGHT:"

OTHER‘I.Q}E

. 5.23
10.08
17.42
28.78
46.64
56.21
2:45 . o 72,94
2:45 SINK - .02 65.32

CUMULATIVE RESULTS FOR
CUMULATIVE DOWN

GRAVITY %WT %ASH %S BT FIXED CARBON
1.25 : 4.23 .27 121 0,00
1.30 4.91 .31 £ 0,00
1.35 5.42 .32 1 0.00
1.40 5.51 .32 120 1 0.00
1.60 5.70 .32 120 0.00
1.80 5.82 .32 120 . 0.00
2.00 5.86 .32 120 0,00
2.45 - . 5,89 . .32 1202% - ©0.00
2.45 SINK, 100.00 5.91 .32 120% - 0.00

4 CUMULATIVE :UP :
EBWD: -%ASH e %S BT]

. %W & | FIXED CARBON
10G0.00 5.91 . .32 . 120

( ( & 1 0.00
1.36 6.58 L 034 119 10,00
1.73 13.42 - 036 . 110 0 10,00
2,00  29.77 44 h [ 0.00

.25 37.17 C4 0. . 0.00
45 52.10 . . 0 10.00
.15, 63.00 . 0. ~0.00
.07 70.76 0 - 0.00
.02 65.32 0 . 0.00

ANALYTICAL RESU@?&*ARE!STQ@ED:

O TS DOCUMENT THAS
'ROLLED PAPER STOCK. -

e T N@WAUNFALTERED



si-}LKSTﬂNDRRD lﬂBORRTORlES INC.

C.Q. INC. - W DATE: " [067/03/82
1 QUALITY CENTER BOX 280 = - SAMPLE ‘NO: 131010
HOMER CITY, PA- 15748 - 4

,OPERATING co: 'LPROJECT 90D0101 TASK 2.4

SAMPLED -BY: ™ JSTOMER PROVIDED S R
SAMPLE I,D.: JN 91092301~ POWDER RIVER BASIN COAL ROCHELLE -
DATE SAMPLED: % DATE RECEIVED: 10/16/91
GROSS WEIGHT: t1736 1 KG

OTHER I.DQ: ?AS RECEIVED RAW COAL WEIGHT PERCENTS‘KEPORTED ON A

. ‘- {)RY BASIS ASH PERCENTS REPORTED ‘0 N3803 FREE

;BASIS L

. . - FEED FOR SIZE +3/4" SQ X 28M . .
"GRAVITY XWT %ASH %S BTU VOLATILE FIXED CARBON
1.25. . 25.45 4.54 .25 12396 0.00 0.00
1.30 58,93 5.14 .29 12297 0,00 0.00
1.35 1;:03 9.38 .34 11796 0.00 . 0.00
1.40 ‘ 2,086 11.279 .25 11569 40 00 . 0.00
1.60 1:84 20.74 .24 10121 0 00 B 0.00
1.80 . .29 41.59 .24 7125 . 0.00
2,00 N W17 53.22 . .29 5332. 0.00
2.45 o SL18 78.26 st .42 1819 0.00
2. 45 SINK : ‘.05 77.59 " " 5.41 2145 0.00

'CUMULATIVE RESULTS FOR SIZE +3/4" SQ X ZSM

s ‘ CUMULATIVE DOWN . -
GRAVITY = %WT %ASH - %S BTU. VOLATILE FIXED CARBON
1.25 o 25445 4.54 . 25 12396 g 0.00
1.30 ‘ 84 38 4.96 .28 12327 0.00
1.35 . 95.41 5.47 .29 12265 0.00
1.40 . 97.47 5.59" .29 12250 0.00
1.60 ~99.31 5.87 .29 12211 0.00
1.80 ' 99.60 5.98 . .29 12196 0.00
2.00 99,77 6.06 .29 12184 0.00
2.45 ' 99.95 6.19 . . .29 12166 0.00
2.45 SINK- 100.00 6.22 429 12161 0.00

CUMULATIVE up DU
BTU"

GRAVITY %WT %ASH %S FIXED CARBON
1.25 S 6.22 .29 0.00
1.30 6.80 . .30 0.00
1.35 13.06" .33 0.00
1,40 21.89 .31 0.00
1.60 30.53: .36 0.00
1.80° 56.63. .67 0.00
.2.00" 67.53: .99 0.00
:2.45 78.11.. 1451 0.00
- "B5.41

77.59 0.00

N'wmnrmmmm




C.QRWINC.n

1 QUALITY. CENTER BOX 280
HOM R CITY PA ‘

OPE TING CO:
. SAM ED BY'A»

- SAMP E"‘?‘I.D;::

DATE%SAMPLED:
GROSS WEIGHT:

OTHRR,L.D..

2.45°SINK

GRAVITY
1.25
1.30 -
1.35"
1.40.
1.60
1.80
2.00.
2.45

2.45 SINK

GRAVITY
1.25°
1.30
1.35:
1.40°
1.60

1.80

2.00

2.45

2.45 SINK

1'15748

/PROJECT 90D
CUSTOMER:
“RUN- 9109

TASK 2.4

;Z%M X 100M

DATE 06/03/
SAMPLE NO:

BTU VOLATILE
0 0.00 ~
0 0.00 .
0 0.00
12671 0.00 -
11975 0.00 -
11766 0.00
7081 0.00
3505 0.00
1838 0.00

92

131010,
WDER-RIVER BASIN' COAL ROCH
DATE RECEIVED:

OAijEIGHT PERCENTS REPORTED ON A
ERCENTS REPORTED ON AN

CUMULATIVE RESULTS FOR SIZE 28M X 100M
CUMULATIVE DOWN

%WT %ASH"
0.00 0.00
0.00 0;9012-
0.00 0.00 7
2.48 4,827
96.50 42
98.69 5.55"
99.20 5,74
99.61 5.99.
100.00
. %WT
100.00
10000
.100.00
100,00
97.52
3.50
1.31
.80
.39

ANALYTICAL RES

HDH¥0URPROTECHONTMSDOCUMENTHAS
BEEN PRINTED ON CONTROLLED PAPER smcm
44--mxwmnmmmmm

CUMULATIVE(UP

- %S
O 00

. 0.00
- 0,00

w32
+26
.26
W27

6‘27ﬁ3

34

BTU  VOLATILE
0 0.00
0 0.00
0 0.00
12671 0.00
11993 0.00
11988 0.00
11963 0.00
11928 0.00
11888 0.00
BTU VOLATILE
11888 0.00
11888 0.00"
11888 0.00 -
11888 0.00 -
11869 0.00
9010 0.00 -
4401 0.00
- 2692 0.00 -
1838 0.00

 ARE 'STATED ON A DRY BASIS .

1

STRNDHRD‘ LABORATO ”IE INC.

FIXED' CARBON
0.00
0.00
0.00

' 0.00

FIXED CARBON
0.00
0.00
0.00
0.00
6.00
0.00
c.00
0.00
0.00

FIXED CARBON
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0¢
0.00




GOULD ENERGY DIVISION
Sil CREGEON, “PA 16630
=7 = STANDARD LABORATORIES, INC.

' DATE :  7-29-92
MASTER SAﬁPLE NO:T131010

C. 6., INC. : &
1 QUALITY CENTER _BOX 280" - .-
HOMER CITY, PA 13748 C S SAMPLE ID: RUN 4910?2301 PIWDE
SR BASIN CDAL RDCHELLE”
’ERATING C0. : PROJECT F0D0O1C1 TASM 2. 4 , g

DATE EANMPLED:
NPLED BY: CUGTOMER PRGVIDLU
0SS WEIGHT: 173&4.1 WG DATE RECEIVED: 10/16/91

HMER ID: AS RECEIVED R&W CDAL EIGHT PERCEJTS REPGRTED QN A ﬁRY BA
CENTS REPORTED 0N AN 803 FRE Qﬂ IS R

RRECTED REPORT SUPERCEDES ALL PRIO)

X.PORTS WITH THE SAME LABORATORYANUMBER

FEED FDR SIZE 1004 X O

WITY % WT % ASH % S BTU VOLATILE FIXED CARBON
2 0. Q0 0. 00 0. 00 o . 00 0. 00
30 0. 00 0. 00 0. 00 5, 0.00 .00
35 0. CO 0. 00 0. 00 ! 0. 0G 0. 00
30 0. 00 0. 00 0. 00 0 0. 06 9. 00
60 83. 69 i.54 .28 12344 0. 00 a. 00
80 10. &2 1217 131 11180 0. 00 0. 00
00 . 99 53. 10 &7 5521 0. 00 0. 00
35 1.03 &5, 94 S 179 3148 0. 00 0. 00
45 SINK 3. 6% 87:..05 &. 59 &62 Q.00 ° 0. 00
WITY % WT % éSH‘ BETU VOLATILE IXED CARBON
25 0. 00 ~Q0" 0 Q. 06 -

30 0. 00 ‘ 0 0. 00 5. 89
35 0. 00 o 0 0. 00 0. 00
30 0. 00 0 G. 00 0. 00
&0 83. 69 12346 Q. 00 0. 00
80 24. 30 12215 0. CO 0. 00
00 95. 2 12145 - 0.00 0. 00
45 96, a1 12050 0. 00 Q. 00
45 SINK  100. 00 11&30 0. 00 0. 00

GLMULATIvE uP o

WITY % WY %.ASH . . % 8 CBTY VOLATILE FIXED CARBON
25 100. 00 g.82.° 53 11&30 0. 00 " T0.00
30 100. 00 9°92 " . .53 11630 0. 00 0. 00
35 100. 00 .53 . .53 11630 0. 00 0. 00
30 100. 00 .5 .53 11639 0. 06 0. 00
&0 100. 00 9.52.° - ..53 11430 - Q. 00 0. 00
80 16. 3i 3394 - 1.7 7957 0. 00 0. 00
Q0 5. 70 7728 .. 4. 49 1950 0. 00 0. 00
45 4. 71 g2.46 . . 533 1203 0. 00 0. 00
35 SINK 3. 49 87.05. - & 59 &62 G. 00 0. 00

FORYOUR BROTECTION THi5 DOCUNENT RS~
BEEN PRINTED ON CONTROLLED PAPER STOCK
. OT MVALID IF ALTEHED s




C.Q. INC

1 QUALITY CENTER BOX ; 280
HOMER CITY, PA 15748 )

OTHER I.D.:

GRAVITY  %ASH:
1. 25%;L 4.37

1,30 5.19

1.35 9.71
1.40. 12.89

1.60 - 16.07

1.80 40.22
2,00 53.87

2.45 ‘ 76.51

2.45 SINK - .05 76.79

GRAVITY %AWT %ASH

1.25 26,84 4,37

1.30 - - 85.58 - 4,93

1.35. . . 95.84 . 5.44.
1.407 - x'97 23 . B.55
1 6 0.:‘ L Y -; W ,,v‘:\i».‘ N
14807 %

2.00-

2.45

GRAVITY : T.
1.25 100.00
1.30%% 73016
1,357 14.42
1.4G 4.16
1.60 2.717
1.80 .63
2.00 .29
2.45 .16
2.45 SINK .05

OPERATING CO: P

SAMPLE‘I‘D.,w
DATE SAMPLED:
GROSS WEIGHT

2.45 SINK 100.00

CUMULATIVE RESULTS FOR COMPOSITE +3/4"SQ X 0

.26
.31
.34
.29
.26
.26
.30

. 152
7.37

x
SAMPLE NOT

* FEED 'FOR COMPOSITE +3/4"SQ X0
s

BTU
12281
12213
11654
11367
10700
7382
5319
2099
2146

CUMULATIVE'DOWN

FOH ?DUF\‘ PROTECTION THIS DOCUMENT HAS .
BEEN PRINTED ON CONTROLLED PAPER STOCK

NOT VALID IF ALTERED.

%S
.26
.30

.30
.30
.30,

BTU
12281
12234
12172
12161

12129
12113
112104

12093
12088

BTU -
12088
12017

‘11221

10153
9546
5583
3524
2113
2146

VOWDER RIVER - BASIN COAL ROCHELLE
, DATE RECELVED" 1

VOLATILE

0.00
0..00
0.00
0.00
0..00
0:00

VOLATILE

0.00
- 0.00
0.00
0.00
L 0300
- 0400
< 0,00
" 000
0.00

VOLATILE -

/92
131010

FIXED CARBON
0.00" "
0.00°"
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FIXED CARBON

0.00

0.00
0.00
0.00"
0,00 -
0.00"
0,00
0.00-:
0.00

FIXED CARBON

0.00

0. 00..
.00
0500 .
0.00
0.00
0.00-
0.00 -
0.00 .




C.Q. INC.

1 QUALITY CENTER BOX 280
HOMER CITY, PA

OPERATING .CO:
SAMPLED BY: .

SAMPLE I1.D.:

DATE SAMPLED:

& &U’s«?{rsia;gaoélfgsoﬂmfpmsgmc.

03/92
131047

DATE :
SAMPLE N
15748 -

PROJECT gonorq“;TASK 2.4
CUSTOMER PROVIDED ' Co T
RUN 91092301 POWDER RIVER BASIN QOAL RQCHELLE --

DATE RECEIVED 10/16/91

GROSS WEIGHT: 145.5 KG
OTHER I.D.: AS RECEIVED. RAW COAL CRUSHED To 3/8" TOP SIZE
WEIGHT PERCENTS. REPORTED ON ‘A DRY BASTS ASH
PERCENTS REPORTED ON AN SO3-FREE BASIS
CERTIFICATE OF ANALYSIS
AS RECEIVED DRY BASIS
MOISTURE D2961 D3302 D3173 27.21% XXX
ASH D3174 4.44% 6.09%
SULFUR D4239 METHOD 3.3 .20% . 28%
BTU/LB D2015 D1989 8817 - 12113
MAF BTU/LB ‘ 12899
LBS OF S02 PER MILLION BTU .46
PERCENT SOLIDS 72.79%

PAGE 1 OF 1
1816

APPROVED BY

APPROVED. BY

BLACK SEAL ANALYSIS

FOR YOUR PROTEC'HON THIS DOCUMENT HAS <
BEEN PR!NTED ONCONTROLLED PAPER STOCK
-NOT VALID 4 ALTERED, )




C.Q. INC.
1 QUALITY CENTER BOX 280
HOMER CITY, PA 15748

OPERATING CO: PROJECT 90D
SAMPLED BY:  CUSTOMER: ‘PR
SAMPLE I.D.:  RUN 9109230
DATE SAMPLED: ~
GROSS WEIGHT: -145.5 KG

OTHER I.D.a:

e - LBS S02 MAF
FRACTION WT% MOISTURE  ASH SULFUR- BTU  PER MBTU  BTU

+3/8"  SQ .90 11.58 L2700 .49 14130
3/8" Q. X 28M 89.04 6.22 , AT 15475
28M X 100M 7.14 5.54 .52 15790
100M X '325M 1.21 6.63 .61 . 13623
325 X 0 - 1.72 11.36 7T 13731
CUMULATIVE RETAINED ,
LBS S02°
FRACTION WT% ASH PER MBTU
+3/8" 56 .90 11,58 .49
+3/8" 8¢ 89.94 . 6.27 .47
+3/8" SQ X 97.07 .22 .46
+3/8% 8¢ 98.28 16237 .46
+3/8" ¢ 100.00 6,31 .48
RETAINED
'LBS S02
WT%. PER MBTU
100.00 .48,
99,10 48"
10.06: 57
2.93 702

FOR "ouga FROTEGTION TS DOCUMENT TAS
D.ONCONTROLLED PAPER,

'uﬁwnmmo




ﬂ-STﬂNDﬂRD LABORATORIES,;INC.

DATE: 06/03/92

c.q.
SAMPLE NO: 1310587

INC.
1 QUALITY CENTER BOX 280
HOMER CITY, PA 15748

PROJECT 90D0101 TASK 2.4
CUSTOMER PROVIDED
RUN 91092301 POWDER RIVER BASIN COAL ROCHELLE

DATE RECEIVED: 10/16/91

OPERATING CO:
SAMPLED BY:

SAMPLE I.D.:

DATE SAMPLED:

GROSS WEIGHT: 161.4 KG

OTHER I.D.: AS RECEIVED RAW COAL SINK 1.30 CRUSHED TO 3/8" TOP
‘ SIZE WEIGHT PERCENTS REPORTED ON A DRY BASIS ASH
PERCENTS REPORTED ON AN SO3-FREE BASTS
CERTIFICATE OF ANALYSIS

AS RECEIVED DRY BASIS
MOISTURE D2961 D3302 D3173 19.43 % XXX
ASH D3174 10.25 % 12.73 %
SULFUR D4239 METHOD 3.3 27 % .33 %
BTU/LB D2015 D1989 8881 11023
MAF BTU/LB 12630
LBS OF S02 PER MILLION BTU .60
PERCENT SOLIDS 80.57%

PAGE 1 OF 1
9956

APPROVED BY __ /[

APPROVED BY /?;23?4112

/

BLACK SEAL ANALYSIS

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED.ON CONTROLLED PAPER STOCK.
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sll STHNDFIRD LRB.RIES INC.

DATE: 06/03/92
SAMPLE NO: 131057

HOMER CITY PA 15748

D0101. TASK 2.4

' IDED. & L
i_POWDER RIVER BASIN COAL ROCHELLE “T i
o DATE RECEIVED 10/16/91 "

:_OPERATINegco
< SAMPLED BY:

SAMPLE I.D,:"
. DATE §AMPLED
' GROSS  WEIGHT:

OTHER.I.D.:

CERTIFICATE OF ANALYSIS

T T . N LBS S0Z  MAF
'FRACTION WI%  MOISTURE ASH  SULFUR BTU PER MBTU  BTU

+28M 8969  19.51 12.94 .31 11023 .56 12661
28M X 100M 8.33 _  9.06 11.54 .40 11125 12 12576
100M X 0 1.98 ° 6.40 20.175 .45 9915 .91 12510

CUMULATIVE RETAINED - DOWN

. LBS 502
FRACTION WT% ASH SULFUR  BTU PER MBTU
+28M ‘ 89.69 12.94 .31 11023 .56
+28M°X. 100M 9802 12.82 .32 11031 .58
+28M X 0 100.00 12.98 .32 11009 .58
~ CUMULATIVE RETAINED - UP
L LBS. S02
ASH SULFUR  BTU PER ‘MBTU
, 0 . 12.98 .32 11009 <58
28M X 0 £13.31 .41 10892 75
100M X- 0 20.75 .45 9915 .91

,: AL RESULTS ARE STATED ON A. DRY BASIS -

APPROVED BY

FORVOUR Pﬂﬁﬁmon THIS DOCUMENT FAS
‘BEEN PHINTED GN CONTHOLLED PAPER S
o NOT VALJD IF ALTERED. -




RATORIES, INC.

C.Q. INC:
1 QUALITY CENTER ‘BOX ZBQR

HOMER CITY PA 15748

OPERATING coz*:
SAMPLED BY: = " C
SAMPLE I\D.:: ‘RUN
DATE SAMPLED: .. . .
GROSS WEIGHT:

OTHER I.D.:

& FEED FOR SIZE +28M ﬂ '
GRAVITY L KWT s CHASH * %S "BTU - “VOLATILE FIXED CARBON

1.25 C 4T ,‘4 5.76 .34 11919 0.00 - "0.00
1:30 - 15,00 - 6.33 .35 11849 0.00 = " 0.00
1.35 '5.37 - 9,49 .37 11671  0.00 0.00
1.40 18.23 - :8.95 .31 11709 0.00 *0.00
1.60 52.71 < 12.89 . .25 10925 0.00 . 0.00
1.80 © 1,40 .dari11 0 i22 7088 0.00 - 0.00
2.00 ‘ 1.13 - :'54.22 . .24 5248 0.06 . 0.00

2.45 1.18 -

939l V29 1801 0.00 - 0.00
2.45 SINK .21

ﬂss;ozf?; 2.08 627 . 0.06 .~ 0.00

CUMULATIVE RESULTS FOR SIZE +28M
- : ' CUMULATIVE DOWN
GRAVITY %WT - . .%ASH %S BTU  VOLATILE ~ FIXED CARBON

1.25 4.77 . 5,16 . .34 11919 0.00 ~ 0.00
1.30 : 6 .34 11866 0.00 . 0.00
1.35 .35 11824 0.00 0.00
1.40 .33 117176 0.00 .. 0.00
1.60. 29 11309 0.00 " 0.00
1.80 .29 11248 . 0.00 .7 . 0.00
200 V29 11180 0.00 . . 0.00
2:45 .29 11069 0.00 . 0.00
2.45 SINK .29 11047 0.00 " 0.00
: CUMULATIVE up
GRAVITY . "= %WT ;%; S%ASH. . %S BTU  VOLATILE FIXED CARBON
1.25° :*100 00 12,47 .29 11047 0.00 0.00
1.-30 © 95,23 o 12481 .29 11003 0.00 L 0.00
1,35 © L 80,23 14,02 .28 10845 0.00 .. 0.00
1.40 - 74,86 0 14,35 .27 10786 0.00 . 0.00
1.60 56,63 . 16,08 .26 10489 0.00 - 0.00
1.80 . 3.92 . 58.98 .35 4620 0.00 0.00
2.00 ‘,-~: 2.52 “<68.:90 .42 3249 0.00 - 0.00
2.45 T 1.39 - 80.84 .56 1624 0.00 0.00
2.45 SINK ' .21 89,02 2.08 627 0.00 0.00

SQANALYTICAL,RESULTS ARE STATED ON A DRY BASIS

FORvmunﬂmﬂEcnomhﬂsnomnmanr«s
BEENF‘RINTE S ON.COR OCK.




c.Q. INC /03/92
1 QUALITY CENTER BOX 280

HOMER CITY, PA 15748

OPERATING C
SAMPLED BY::
SAMPLE, T+ D
DATE SAMPLE] : R
GROSS WEIGH 161.4 KG :;

_PROJECT 90D0101 ‘TASK 2.4
 CUSTOMER PROVIDED .- g
RUN 91092301 "POWDER 'RIVER  BASI

ERCENTS REPORTED:

| - FEED FOR SIZE  28M X 100M'
GRAVITY - “%WT %ASH %S BTU ' VOLATILE

1.25 ..0.00 0.00 0.00 0 : 0,00
1.30 ©R0.00 " 0.00 0.00 0 0,00
1.35 - 0.00 0.00 0.00 0 0.00
1.40 2.22 5.38 .45 12631 0.00
1.60 87 29 8.22 .26 11626 0.00
1.80 " 6.34 28.57 .30 8794 0.00
2.00 1.94 47.43 .56 6099 0.00
2.45 1.44 66.02 1.84 3262 0.00

2.45 SINK L TT 79. 91‘; 12.18 1468f 0.00

CUMULATIVE RESULTS FOR SIZE 28M X 100M
CUMULATIVE DOWN '

GRAVITY .. .. %WT %ASH ;- %S BTU - VOLATILE
1.25 N '0.00  0.00 0 0.00
1.30 0,00 - 0.00 0 0.00
1.35 ‘0.00 0.00 0. .0.00
1.40 5.38 .45 12631+ - 0.00
1.60 8.15 .27 11651. 0.00
1.80 9,50 ° .27 11462 - 0.00
2.00 10.25 . .28 11356 - - 0.00
2.45 : 11.06 . .30 11238 -~ 0.00
2.45 SINK® + 00 11.59 .39 11163 0.00
CUMULATIVE up T
GRAVITY “%ASH %S - BTU . VOLATILE
1.25 11.59 .39 1115€U, 0.00
1.30 11.59 .39 11163 0,00
1.35 11.59 - .39 11163 . -0.00
1.40. 11.59 .39 11163 - 0.00
1.60 11.73 .39 11130 0.00
1.80 40.97  1.43 6999 - 0.00
2.00 - 59.90 ~ 3.18 4256  0.00
2.45" 70.86 - 5.44 2637 0.00
2.45 SINK- 79.91 . 12.18 1468 - . 0.00

ANALYTICAL RESULTS ARE STATED ON A' DRY BASIS

NGT \KQUD ]F ALTERED

SAMPLE NO' 131061

OALZROCHELLE
DATE RECEIVED: 10/16/91

&= STANDARD Lnsomromss INC.

AS RECEIVED-RAW COAL SINK 1. BOKCRUSHED TO 3/8" TOP
‘ P ON ‘A DRY BASIS ASH

FIXED CARBON
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FIXED CARBON
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FIXED GCARBON
0.00"
0.00
0.00
0.00

0,00
0.00
0.00
0.00
0.00




ﬂSTHNDHRD I.HBORRTORIES INC.

C.Q. INC. L DATE: +06/03/92
1 QUALITY CENTER BOX 280 SAMPLE NO: 131061
HOMER CITY, PA 15748

OPERATING CO: PROJECT 90D010l1 TASK 2.4

SAMPLED‘BY: CUSTOMER PROVIDED R
SAMPLE -1.D. RUN 91092301 POWDER RIVER BASIN: COAL ROCHELLE S

DATE" SAMPLED . DATE RECEIVED ©10/16/91
GROSS WEIGHT: 161.4 KG Vi

OTHER I.D.: AS RECEIVED RAW COAL SINK 1.30 éRUSHED TO 3/8" TOP
SIZE WEIGHT PERCENTS REPORTED 'ON A DRY BASIS ASH
PERCENTS REPORTED ON..AN S03 FREE*BASIS

FEED FOR SIZE 100M X O

GRAVITY.. XWT %ASH %S BTU VOLATILE FIXED CARBON
1.25 0.00 0.00 0.00 0 0.00 0.00
1.30 ¢.00 0.00 0.00 0 0.00 0.00
1.35 0.00 0.00 0.00 0 0.00 6.00
1.40 1.563 6.36 .44 13033 0.00 . 0.00
1.60 57.68 7.55 .25 11739 0.00 0.00
1.80 22.05 20.74 .26 9792 0.00 0.00
2.00 9.43 41.39 .33 6942 0.00 ¢.00
2.45 3.98 64.71 .48 35717 0.00 0.00
2.45 SINK 5.33 85.72 3.61 601 0.00 0.00

CUMULATIVE RESULTS FOR SIZE 100M X O
CUMULATIVE DOWN

GRAVITY %XWT %ASH %S BTU VOLATILE FIXED CARBON
1.25 0.00 0.00 0.00 0 0.00 0.00
1.30 0.00 0.00 0.00 0 0.00 0.00
1.35 0.00 0.00 0.00 0 0.00 0.00
1.40 1.563 6.36 .44 13033 0.00 ¢.00
1.60 : 59.21 7.52 .26 11772 0.00 0.00
1.80 81.26 11.11 26 11235 0,00 0.00
2.00 90.69 14.26 .27 10789 0.00 0.00
2.45 94.67 16.38 .27 10485 0,00 0.00
2.45 SINK 100.00 20.07 .45 9959 0.00 0.00
CUMULATIVE UP
GRAVITY %WT %ASH - %S BTU VOLATILE FIXED CARBON
1.25 100.00 20.07 «45 9959 0.00 0.00
1.30 100.00 20.07 . ..45 9959 0,00 0.00
1.35 100.00 20.07 .45 9959 0,00 0.00
1.40 100.00 20.07 .45 9959 0,00 0.00
1.60 98.47 20.29 .45 9911 0.00 0.00
1.80 40.79 38.30 .73 7326 0.00 0.00
2.00 18.74 58.95 1.29 4424 0.00 0.00
2.45 9.31 76.74 2.27 1873 0,00 0.00
2.45 SINK 5.338 85.72 3.61 601 0.00 0.00

ANALYTICAL RESULTS ARE STATED ON A DRY BASIS

FOR YQUR PROTEC'ITDN THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
: ©NOT VAUD IF- ALTERED.




I Aﬂsmmmo LABORATORIES INC.

c.Q. INC ~: , ‘ ' DATE: “06/03/92
1 QUALITY CENTER BOX 280 SAMPLE NO: 131061
HOMER CITY, PA 15748 ‘

OPERATING CO: PROJECT:90D0101 TASK 2.4
SAMPLED BY:

SAMPLE  ID.:
DATE SAMPLED: L
GROSS WEIGHT: 161.4 KG.

_“01 POWDER RIVER BASIN COAL ROCHELLE _ o
" DATE RECEIVED: 10/16/91 °

OTHER I.D.: AS RECELVED;RAW. COAL SINK 1.30.CRUSHED TO 3/8" TOP
SIZE WEIGHT: PERCENTS REPORTED ON A DRY BASIS ASH
PERCENT EPORTED ONAN S03 FREE BASIS

FEED FOR SIZE +28M X O

GRAVITY %WT %ASH %S BTU VOLATILE FIXED CARBON
1.25 4.28 5,76 .34 11919 0.00 0.00
1.30 13.45 '6.33 .35 11849 0.00 0.00
1.35 4,82 9.49 .37 11671 0.00 0.00
1.40 : 16.57 '8.90 .31 11722 0.00 . 0.00
1.60 55.69 12.17 .25 11033 0.00 0.00
1,80 2.22 34,12 .24 8026 0.00 0.00
2.00 1.36 51.65 .29 5582 0.00 0.00
2.45 ‘ 1.26 77.19 .45 2052 0.00 0.00
2.45 SINK .36 86,42 4.34 770 0.00 0.00

CUMULATIVE RESULTS FOR SIZE +28M X 0
& : ‘ CUMULATIVE DOWN
- GRAVITY ‘ XWT

%S BTU VOLATILE FIXED CARBON

1.25 ‘ 4.28 .34 11919 0.00 0.00
1.30 17.73 .34 11866 0.00 0.00
1.35 22.55 11824 0.00 0.00
1.40° o 39.11 1178} 0.00 0.00

- 1,80 94.80 11342 0.00 0.00
1.80 L 97.02 11266 0.00 ©0.00
''2,00 - . 98,38 11187 0.00 70,00
Sr2.45 000 . 99,64 11072 0.00 °0.00
.2.45 SINK  100.00 11035 0.00 " 0.00

BTU - VOLATILE  FL

. GRAV; %WT ED CARBON
1 Coer 100,00 11035 0.00
1,30 0L 95,72 10995 0.00 -
T1.356 . 0 82,27 10856 0.00
104070 77,45 10805 0.00
1.60 . - 860.89 10556 0.00
.1r.80 5.20 5440 0.00
2,00 . W 2.98 3512 0.00 7 )
. 2.45 1.62 1768 0.00 00D
agz 45 .36

770 0.00 10,00

ANALYTICALyRESULTS"RE‘STATED ON A DRY BASIS

,FORY@ EPHUEmeNTHEDOCUMENTHAS“
‘B[—:EN PRINTED ONCONTROLLED PAPER 5106
rwmownmmm A




ﬂsmnmno msronlss.\mc |

C.Q. INC. R DATE: 06/03/92 -
1 QUALITY CENTER BOX 280 K SAMPLE NO: 152583
HOMER CITY, PA 15748 S e

OPERATING CO: PROJECT - 9ODdIGi'TASK 2.4

SAMPLED BY: CUSTOMER "PROVIDED.
SAMPLE I.D.: RUN 91092301 POWDER RIVER BASIN COAL ROCHEL
DATE SAMPLED: ,‘_ DATE RECEIVED: 10/1679

GROSS WEIGHT: 148.1 KG :

OTHER I.D.: AS RECEIVED:RAW COAL CRUSHED TO 100M TOP
WEIGHT . PERCENTS 'REPORTED ON A DRY BASI
PERCENTS REPORTED ON AN S03-FREE BASIS ™

CERTIFICATE OF ANALYSIS

AS RECEIVED DRY BASIS -

MOTSTURE D2961 D3302 D3173 27.38% XXX

ASH D3174 4.49% 6.18%
SULFUR D4239 METHOD 3.3 .20% .28%
BTU/LB D2015° D1989 86717 11949

MAF BTU/LB 12736
LBS OF S02 PER MILLION BTU - .47

LLBS OF SULFUR PER MILLION BTU .234
PERCENT SOLIDS T72.62%

' APPROVED BY //fi;;gwud d?ya

APPROVED BY

PAGE 1 OF 1
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BLACK SEAL ANALYSIS

FOR YOUR PROTECTION TH!S DOCUMENT HAS - -
BEEN PRINTED ON CONTROLLED PAPER STOCK. K
-NOT VAUID IF ALTERED PR




C.Q. INC. - ‘ DATE: 06/03/92
1 QUALITY CENTER BOX 280 SAMPLE - NO:
HOMER CITY, PA 15748 Eoee

OPERATINGKCQj"yPROJECT 90D0101 TASK 2.4
SAMPLED BY: “CUSTOMER PROVIDED s
SAMPLE I.D.:  RUN-91092301 POWDER RIVER BASIN.. COAL
DATE SAMPLED:

GROSS WEIGHT: 148*1 KG

FANE DﬂRD( meokmomss INC.

OTHER I.D.:. - AS 'RECEIVED..RAW COAL CRUSHED - T0: - 100M.. TOR SIZE
‘WEIGHT PERCENTS REPORTED ‘ON.' A DRY ‘BASIS ASH
PERCENTS REPORTED ON AN SO3-FREE BASIS E
CERTIFICATE OF ANALYSIS
~ LBS S02 MAF
FRACTION WT% MOISTURE  ASH SULFUR  BTU  PER MBTU BTU
+100M ‘ 4,78 19.74 4.87 .31 12114 .51 15866
100M X 325M . 55.34 7.65 4.80 .30 12003 .50 13652
325M X 0 39.88 9.57 7.79 .31 11877 .52 14242
CUMULATIVE RETAINED - DOWN o
T LBS S02
FRACTION o WT% ASH SULFUR = BTU ‘PER_MBTU
+100M ‘ 4,78 4.87 .31 12114 51
+100M X 325M = 60.12 4.80 .30 12012 © 450
+100M X O ... 100.00 5.99 .31 11958 .52
CUMULATIVE RETAINED - UP G
. : 7+ LBS.s02
FRACTION SO WT% ASH SULFUR :Bmu;wg; PER ;MBTU.
+100M. X 0: -100.00 5.99 .31 -+ 119587 - 52
100M X 0 - © 95,22 6.05 .31 . 11950 - .52
325M X 0 JoirY 39.88 7.79 .31 - 11877 52
ALYTICAL RESULTS:ARE STATED BASIS

-~ APPROVED- BY

G

APPROVED BY

FOR YOUR PHG'I'ECTIONTHIS DOCUMENT HAS
BEEN PHiNTED ON.C & B STOCK. - .

‘*NOT VA‘L.ID




A& STANDARD LABORATORIES,INC.

c.q. INC. o DATE: 06/03/92
1 QUALITY CENTER BOX 280 SAMPLE NO: 131089
HOMER CITY, PA 15748

*}PROJEG%;9090101 TASK 2.4

STOM”R‘PRGVIDED

| OPERATING: CO:
SAMPLED BY:

SAMPLE" I.D%: iéRUN 91092301 POWDER RIVER BASIN. COAL ROCHELLE
DATE SAMPLED: . DATE RECEIVED: 10/16/91
GROSS WEIGHT: 117.6 KG

OTHER I. .D.: ‘MAS£RECEIVED RAW COAL SINK 1,30 CRUSHED TO 100M TOP
‘SIZE WEIGHT PERCENTS REPORTED ON A DRY BASIS ASH
_PERCENTS REPORTED ON AN SO03-FREE BASIS

CERTIFICATE OF ANALYSIS

o e A b o bt Ak . i AT o i o oy v . L i L A - = e e e T T S e e e e o W e L TR TR e e e e -

CUMULATIVE

SCREEN TEST DOWN UupP
+100M : 3.68% 3.68% 100.00%
100M X.0 96.32% 100.00% 96.32%

- e s e  ————

100.00%

PAGE 1 OF 2

BLACK SEAL ANALYSIS

FOR YOUR PROVECTION THIS DOCUMENT HAS

BEEN PRINTED ON CONTROLLED PAPER STOCK. ‘ ‘ >
_-_NOT VAUD JF ALTERED, s oo : /, J



~~~~~~~~~

: S FlNDﬂRD LRBORATORIES,INC.

03/92

: 131089
___________________________ " AS RECEIVED ) DRY BASIS
MOISTURE D2961 D3302 D3173 19.59% - XXX
ASH o D31T4 10, 22% P 12.71%
SULFUR D4239 METHOD 3.3 .30% . 37%
BTU/LB D2015 D1989 8911 11082
MAF BTU/LB _ . 12696
LBS OF S02 PER MILLION BTU BT
PERCENT SOLIDS 80.41%

APPROVED BY é?? ﬂéii%%ffl,

‘u =7
APPROVED BY C;;£2:kié?

PAGE 2 OF 2
1122

BLACK SEAL ANALYSIS

FOR- YOUFI PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLEES PAPER STOCK.
’ NOT vALID IF AL'!ERED
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STANDARD LABORATORIES, INC.

C.Q. INC. DATE: 06/03/92
1 QUALITY CENTER BOX 280 SAMPLE NO: 131090

HOMER CITY, PA 15748

OPERATING CG: PROJECT 390D0101 TASK 2.4

SAMPLED BY: CUSTOMER PROVIDED
SAMPLE 1.D.: RUN 91052301 POWDER RIVER BASIN COAL ROCHELLE _.
DATE SAMPLED: DATE RECEIVED: 10/16/91

GROSS WEIGHT: 117.6 KG

OTHER I.D.: AS RECEIVED RAW COAL SINK 1.30 CRUsHED TO 100M TOP
SIZE WEIGHT PERCENTS REPORTED :ON:"A. DRY BASIS ASH
PERCENTS REPORTED-ON; AN SO3-FREE:BASIS

%WT %MOIST %ASH, © %SULFUR  BTU  %VOL. %FIX. CAR

RAW . 100.00 7.60 11.59 .38 10365 0.00 0.00
12.55 41 11217  0.00 0.00

12827 (MAF)

GRAVITY %XWT %ASH %S BTU VOLATILE FIXED CARBON
1.25 ¢.00 0.00 0.00 0 0.00 0.00
1.30 0.00 0.00 0.00 0 0.00 0.00
1.35 0.00 0.00 0.00 0 0.00 0.00
1.40 47.60 6.23 .37 12296 - 0.00 0.00
1.60 38.82 8.70 .24 11522 0.00 0.00
1.80 6.89 20.58 .28 10036 . 0.00 0.00
2.00 1.61 39.58 .36 7384 , 0.00 0.00
2.45 2.00 71.14 .49 3012 0.00 0.00
2.45 SINK 3.09 88.46 3.45 699 0.00 c.00
PAGE 1 OF 2

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.




C.Q. INC.
1 QUALITY CENTER BOX 280
HOMER CITY, PA 15748 .

OTHER I.

,OPER‘TING Co:

GROSS’ WEIGHT:

ﬂ STANDARD LHBORRTORIES INC.

DATE 06/03/92
SAMPLE NO: 131090 - -

01 TASK 2.4

OWDER RIVER BASIN COAL ROCHELLE -
: DATE RECEIVED: 10/16/91

S RECELVE /- COAL SINK 1.30 CRUSHED TO 100M TOP
'SIZE WETGHTSPERCENTS REPORTED ON A DRY BASIS'ASH
'PERCENT RTED ON. AN 'SO3-FREE BASIS :

s

CUMULATIVE RESULTS FOR RAW
"CUMULATIVE DOWN

v

GRAVITY %WT ‘ V%ASH %S BTU VOLATILE FIXED CARBON
1.25 0.00 0500 0.00 0 0.00 0.00
1.30 0.00 0,00 0,00 0 0.00 0.00
1.35 0.00 0,00 0.00 0 0.00 0.00
1.40 47.60 6,23 .37 12296 0.00 0.00
1.60 86.42 7.34 .31 11948 0.00 : 0.00
1.80 93.31 8,32 .31 11807 0.00 0.00
2.00 94.92 8.85 .31 11732 0.00 0.00
2.45 96.91 10.13 .32 11553 0.00 0.00
2.45 SINK 100.00 12.55. .41 11217 0.00 0.00
CUMULATIVE up
GRAVITY %LWT %S BTU VOLATILE FIXED CARBON
1.25 100.00 .41 11217 0.00 0.00
1.30 100.00 .41 11217 0.00 0.00
1.35 100.00 .41 11217 0.00 0.00
1.40 100.00 .41 12217 0.00 0.00
1.60 52.40 .45 10238 0.00 0,00
1.80 13.58 1.04 6567 0.00 : 0,00
2,00 6.69 1.83 2995 0.00 0.00
2.45 5.08 2.29 1607 0.00 0.00
z 45 SINK 3.09 3.45 699 0.00 . 0200

ANALYTIGAL:RESULTS ARE STATED ON A DRY BASIS -

APPROVED BYf//jj;zrn¢44@”-%ﬁﬁui
APPROVED BY fé;ZZQZkiJQQ

:FOR/ YOUR PROTECTION THIS DOCUMENT HAS '
BEEN PRJNTED ON CONTROLLED PAPER STOCK "

-NOT VALID IF ALTERED. o (B




COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Powder River Coal Co. (Rochelle Mine) As-Received
DIRECT CUMULATIVE (BY SIZE-GROUP)

Passing Retained W% % Ash % Sulfur  Biu/ib Wi% % Ash % Sulfur  Biu/tb #S502/MBtu

+ 1-1/2in.  23.15 5.50 0.30 12110 23.15 5.50 030 123110 0.50

1-1/2in. 3/4in.  27.98 6.21 0.30 12005 5133 5.89 0.30 12053 0.50
51.13

3/4in. 3/8in. 21.48 6.06 029 121N 21.48 6.06 0.29 12171 0.48

3/8in. 28M 26,44 6.37 0.30 12114 47.92 6.23 0.30 12140 0.49
47.92

286M  100M 0.69 6.68 037 11878 0.69 6.68 037 11878 0.62

100M 325 M 0.17 8.00 0.45 11752 0.17 8.00 0.45 11752 0.77

325 M +0 0.02 1296 0.43 11007 0.26 9.72 0.44 11494 0.77
0.26

Total 100.00



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Powder River Coal Co. (Rochelle Mine) As-Received
Size % Amount
Interval: + 3/4-in This Size: 51.13
DIRECT CUMULATIVE _
Sink Float W% % Ash %Sulfur  Btu/lb Wt% % Ash % Sulfur  Btu/lb #5O2/MBty
1.25 28.64 4,23 0.27 12186 28.64 4,23 0.27 12186 0.44
1.25 1.30 59.63 5.23 0.33 12135 88.27 4,91 0.31 12152 0.51
1.30 1.35 9.73 10.06 034 11504 98.00 5.42 0.31 12087 0.52
1.35 1.40 0.75 17.42 0.40 10789 98.75 5.51 0.31 12077 0.52
1.40 1.60 0.80 28.78 0.31 9081 99.55 5.70 0.31 12053 0.52
1.60 1.80 0.30 46.64 0.26 6525 99.85 5.82 0.31 12037 0.52
1.80 2.00 0.08 56.21 0.29 5130 99.93 586 031 12031 0.52
2.00 2.45 0.05 72.94 0.51 2785 99.98 5.89 0.31 12027 0.52
2.45 0.02 6532 1015 3568 100.00 5.90 0.32 12025 0.53
100.00
Size Analysis Heads: 5.89 0.30 12053 0.50
Size % Amount

Interval:  3/4-in x 28 mesh This Size: 47.92

DIRECT CUMULATIVE

Sink Float Wi% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur  Btu/lb #SO2/MBtu
1.25 25.45 4.54 0.25 12396 25.45 4.54 0.25 12396 0.40

1.25 1.30 58.93 5.14 0.29 12297 84.38 4.96 0.28 12327 0.45
1.30 1.35 11.03 9.38 0.34 11796 95.41 5.47 0.29 12265 0.46
1.35 1.40 206 11.27 0.25 11569 97.47 5.59 0.28 12251 0.46
1.40 1.60 1.84 20.74 0.24 10121 99.31 5.87 0.28 12211 0.46
1.60 1.80 0.29 41.59 0.24 7125 99.60 5.98 0.28 12196 .46
1.80 2.00 017 53.22  0.29 5332 99.77 6.06 0.28 12185 - 0.47
2.00 2.45 0.18 78.26 0.42 1819 29.95 6.19 0.28 12166 0.47
2.45 005 77.59 5.41 2145 100.00 6.22 0.29 12161 0.47

100,00
Size Analysis Heads: 6.23 0.30 12140 0.49
Size % Amount

Interval: 28 x 100 mesh  This Size: 0.69

DIRECT CUMULATIVE

Sink Float Wt%  %Ash % Sullur  Btu/lb Wt%  %Ash % Sulfur  Btu/lb #SO2/MBtu

1.25 0.00 0.00 0.00 0.00 0 0.00
1.25 1.30 0.00 0.00 0.00 0.00 ] 0.00
1.30 1.35 0.00 0.00 0.00 0.00 0 0.00
1.35 1.40 2.48 4.82 0.32 12671 2.48 4,82 0.32 12671 0.51
1.40 1.60 94,02 5.43 0.26 11975 96.50 5.41 0.26 11993 0.44
1.60 1.80 2.19 11.68 0.29 11766 °8.69 5.55 0.26 11988 0.44
1.80 2.00 0.51 42.29 0.77 7081 99.20 5.74 0.26 11963 0.44
2.00 2.45 0.41 65.19 3.46 3505 C99.61 5.99 0.28 11928 0.47
2.45 0.39 78.04 16.52 1838 100.00 6.27 0.34 11888 0.57

100.00

Size Analysis Heads: 6.68 0.37 11878 0.62



Powder River Coal Co. {(Rochelle Mine)

Size % Amount
Interval:  -100 mesh This Size: 0.26
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur Biu/lb
1.25 0.00 0.00 0.00 0.00 0
1.25 1.30 0.00 0.00 0.00 0.00 0
1.30 1.35 0.60 0.00 0.00 0.00 o
1.35 1.40 0.00 0.00 0.00 0.00 o
1.40 1.60 83.68 4.56 0.28 12346 83.68 4.56 0.28 12346
1.60 1.80 10.62 12.17 0.31 11180 94.30 5.42 0.28 12215
1.80 2.00 0.99 53.10 0.47 5521 95.29 5.91 029 12145
2.00 2.45 1.03 65.94 0.79 3148 96.32 6.55 0.29 12049
2.45 3.68 87.05 6.59 662 100.00 9.52 0.52 11630
100.00
Size Analysis Heads: 9.72 0.44 11494
% Amount
Total:  Top Sizex O This Size:  100.00
DIRECT CUMULATIVE

Sink Float Wi% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur  Btu/lb
1.25 26.84 4.37 0.26 12281 26.84 4.37 0.26 12281
1.25 1.30 58.73 519 0.31 12213 85.57 493 030 12234
1.30 1.35 10.26 ?.71 0.34 11654 95.83 5.44 030 12172
1.35 1.40 1.39 12.89 0.29 113647 97.22 5.55 0.30 12161
1.40 1.60 2,16 1603 0.26 10706 99.37 578 030 12129
1.60 1.80 0.34 40.13 0.26 7394 99.71 5.89 0.30 12113
1.80 2.00 0.13 53.87 0.31 5319 99.84 5.95 0.30 12105
2.00 2.45 0.12 76.50 0.52 2100 99.95 6.04 0.30 12093
2.45 ) 0.05 76.86 7.34 2135 100.00 6.07 0.30 12088
Size Analysis Heads: 6.07 0.30 12092
Head Sample Analyses: 6.18 0.30 12080

As-Received

#5O2/MBty
0.00
0.00
0.00
0.06
0.45
0.46
0.47
0.48
0.90

0.77

#5SO2/MBiuy
0.42
0.48
0.49
0.49
0.49
0.49
0.49
0.49
0.50

0.50
0.50



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Powder River Coal Co. (Rochelle Mine)

DIRECT
Passing Retained Wt% % Ash % Sulfur  Btu/lb
+3/8 in. 0.90 11.58 0.27 11107
3/8in. 28 M 89.04 6.22 0.28 12003
89.94
28M 100 M 7.13 5.54 0.33 12640
100M 325 M 1.21 6.63 0.36 11852
325 M +0 1.72 11.36 0.43 111317
2.93
Total 100.00

Crushed to -.3/8"

CUMULATIVE (BY SIZE GROUP)

Wi.% % Ash % Sulfur Btu/lb #5072/MBtu
0.90 11.58 0.27 11107 0.49
89.94 6.27 0.28 11994 0.47
7.13 5.54 0.33 12640 0.52
1.21 6.63 0.36 11852 0.61
2.93 9.41 0.40 1142) 0.70



ZOAL QUAUTY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Powder River Coal Co. (Rochelle Mine)

Crushed 10 -3/8 in.

1.30 Sink Fraction of As-Received Sample Crushed jo -3/8 inch {14.43% of Total)

Size % Amount
nferval: +28 mesh This Size:  89.69
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur  Biu/lb W% % Ash %Sulfur  Biu/lb #502/MBiu
1.25 4.77 5.76 034 11919 4,77 576 0.34 11919 0.57
1.25 1.30 15.00 6.33 0.35 11849 19.77 6.19 0.35 11866 0.59
1.30 1.35 5.37 9.49 0.37 11671 25.14 46.90 0.35 11824 0.60
1.35 1.40 18.23 8.95 0.31 11709 43,37 7.76 0.33 11776 0.57
1.40 1.60 52.71 12.89 0.25 10925 96.08 10.57 0.29 11309 0.51
1.60 1.80 1.40 4111 0.22 7088 97.48 11.01 0.29 11248 0.51
1.80 2.00 1.13 54.22 0.24 5248 $8.61 11.51 029 11180 0.51
2.00 2.45 1.18 79.39 0.2¢9 1801 99.79 12.31 0.29 11069 0.52
2.45 o021 89.02 2.08 627 100.00 12.47 0.29 11047 0.53
100.00 |
1.3-5ink Size Heads: 12.94 0.31 11023 0.56
Size % Amount
interval: 28 x 100 mesh This Size: 8.33
DIRECT CUMULATIVE
Sink Float Wt% % Ash %Sulfur  Btu/lb Wt% % Ash %Sulfur  Biu/lb #S0O2/MBtu
1.25 0.00 0.00 0.00 0.00 0 0.00
1.25 1.30 0.00 0.00 0.00 0.00 0 0.00
1.30 1.35 0.00 0.00 0.00 0.00 0 0.00
1.35 1.40 2.22 5.38 0.45 12631 2.22 538 0.45 12631 0.71
1.40 1.60 87.29 8.22 0.26 11626 89.51 8.15 026 11651 0.45
1.60 1.80 6.34 28.57 0.30 8794 95.85 9.50 0.27 11462 0.47
1.80 2.00 1.94 47.43 .56 6099 97.79 10.25 0.27 11356 0.48
2.00 2.45 1.44 66.02 1.84 3262 99.23 11.06 0.30 11238 0.53
2.45 0.77 799 12.18 1468 100.00 11.5¢9 0392 11163 0.69
100.00
1.3-Sink Size Heads:  11.54 0.40 11125 0.72
Size % Amount
interval:  -100 mesh This Size: 1.98
DIRECT CUMULATIVE
Sink Float Wi% % Ash %Sulfur Bi/lb W% % Ash % Sulfur  Btu/lb #S502/MBw
1.25 0.00 0.00 0.00 0.00 0 0.00
1.25 1.30 0.00 0.00 0.00 0.00 0 0.00
1.30 1.35 0.00 0.00 0.00 0.00 0 0.00
1.35 1.40 1.53 6.36 0.44 13033 1.53 6.36 0.44 13033 0.68
1.40 1.60 57.68 7.55 0.25 11739 59.21 7.52 0.25 11772 0.43
1.60 1.80 22.05 20.74 0.26 792 81.26 11.11 0.26 11235 0.46
1.80 2.00 9.43 41.39 0.33 6942 20.69 14.26 0.26 10789 0.49
2.00 2.45 3.98 64.71 0.48 3577 Q4.67 16.38 0.27 10485 0.52
2.45 5.33 85.72 3.61 601 100.00 20,07 0.45 9959 0.21
100.00
1.3-Sink Size Heads: 20.75 0.45 9915 0.91



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

fowder River Coal Co. {Rochetle Mine) Crushed to -3/8 in.
1.30 Sink Fraction of As-Received Sampie Crushed to -3/8 inch [14.43% of Total)
% Amount
Total:  Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur  Btu/lb #S02/MBty
1.25 4.28 5.76 0.34 11919 4.28 5.76 0.34 11919 0.57
1.25 1.30 13.45 6.33 0.35 11849 17.73 6.19 0.35 11866 0.59
1.30 1.35 4.82 9.49 037 11671 22.55 6.90 0.35 11824 0.60
1.35 1.40 16.57 8.91 0.3t 11722 39.11 7.75 0.34 11781 0.57
1.40 1.60 55.69 1217 .25 11033 94.80 10.35 0.29 11342 0.50
1.60 1.80 2.22 34.12 0.25 8025 97.02 10.89 0.29 11266 0.51
1.80 2.00 1.36 51.66 0.29 5581 98.38 11.45 0.29 11187 0.51
2.00 2.45 1.26 77.19 . 0.45 2052 99.64 12.28 0.29 11072 0.52
2.45 036 86.42 4.34 770 : 100.0G 12.55 0.30 11035 0.55
100.00 |
1.3-Sink Size Heads:  12.98 0.32 11009 0.58
1.3-Sink Head Analysis: 12.73 0.33 11023 0.60

1.30 Float Fraction of As-Received Sample {85.57% of Total}

Size % Amount
Interval: Top Sizex O This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur  Biu/lb Wt% % Ash % Sulfur  Btu/lb #S02/MBtu
1.25 31.37 4.37 0.26 12281 31.37 4.37 0.26 12281 0.42
1.25 1.30 68.63 519 0.31 12213 100.00 4.93 0.29 12234 0.48
100.00

Calculated Size/Gravity Washability of Crushed to -3/8 inch Sample

% Amount
Total:  Top Sizex D This Size:  100.00
DIRECT CUMULATIVE

Sink Floot Wt% % Ash % Sulfur  Btu/lb Wt% % Ash %Sulfur  Btu/lb #SO2/MBtu

1.25 27.46 4.40 0.26 12273 27.46 4.40 0.26 12273 0.43
1.25 1.30 60.67 523 0.31 1220 88.13 4.97 .30 12224 0.48
1.30 1.35 0.69 9.49 0.37 11671 88.82 5.00 0.30 12219 0.49
1.35 1.40 2.39 8.21 031 11722 21.21 35.11 030 12206 0.4¢9
1.40 1.60 8.04 1217 0.25 11033 99.25 5.68 0.29 1211 0.48
1.60 1.80 0.32 3412 0.25 8025 99.57 577 0.29 12098 (.48
1.80 2.00 020 Bl.66 0.29 5581 9977 5.86 0.29 12085 0.48
2.00 2.45 0.18 7719 0.45 2052 99.95 5.99 0.29 12067 0.49
2.45 0.05 B86.42 4,34 770 100.00 6.03 0.30 12061 0.49

100.00

Size Analysis Heads: 6.31 0.29 12023 0.48
Head Sample Analyses: 6.09 0.28 12113 0.46



COAL QUALITY EXPERT PROJECT:

Powder River Coal Co. (Rochelle Mine)

POWDER RIVER BASIN COAL CHARACTERIZATIONS

DIRECT
Passing Retained Wt% % Ash % Sulfur  Btu/lb
+100 M 4,78 4.87 0.31 12114
100M 325 M 55.34 4.80 0.30 12003
325 M +0 39.88 7.79 0.31 11877
95,22
Total 100.00

Crushed to -100M

CUMULATIVE (BY SIZE GROUP)

Wt.% % Ash % Sulfur Btu/lb #502/MBtu
4.78 4.87 0.31 12114 0.51
55.34 A80 030 12003 0.50
95.22 6.05 030 11950 0.51



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Powder River Coal Co. (Rochelle Mine)

Crushed to -100 Mesh

1.30 Sink Fraction of As-Received Sample Crushed 1o -100 Mesh (14.43% of Total)

Size % Amount
Interval: Top Size x0 This Size:  100.00

DIRECT

Sink Float W% % Ash %Sulfur Btu/ib

1.25 0.00

1.25 1.30 0.00

1.30 1.35 0.00
1.35 1.40  47.60 6.23 0.37 12296
1.40 1.60 38.82 8.70 0.24 11522
1.60 1.80 6.89 20.58 0.28 10036
1.80 2.00 1.61 39.59 0.36 7384
2.00 2.45 2.00 71.74 0.49 3012
2.45 3.09 88.46 3.45 699

100.01

CUMULATIVE

W% % Ash %Sulfur  Btu/lb #502/MBtu
0.00 0.00
0.00 0.00
0.00 0.00
47.60 6.23 0.37 12296 0.60
86.42 7.34 0.31 11948 0.52
93.31 8.32 031 11807 0.52
94.92 8.85 0.31 11732 0.53
96.92 10.13 0.31 11552 0.54
100.01 12.55 0.41 11217 0.73
12.71 0.37 11082 0.67

1.3-Sink Head Sample:

1.30 Float Fraction of As-Received Sample (85.57% of Total)

Size % Amount
Interval: Top Size x O This Size:  100.00

DIRECT CUMULATIVE
Sink Float Wt.% % Ash % Sulfur  Biu/ib Wt% % Ash % Sulur  Btu/lb #502/MBtu
1.25 31.37 4.37 026 12281 31.37 4.37 0.26 12281 0.42
1.25 1.30 68.63 519 0.31 12213 100.00 4,93 0.29 12234 0.48
100.00

Calculated Size/Gravity Washability of Crushed to -100 Mesh Sample

% Amount

This Size: 100.00

Total:  Top Sizex 0

DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur  Biu/lb Wt% % Ash %Sulfur  Biu/lb #502/MBtu
1.25 26.84 4,37 0.26 12281 26.84 4,37 0.26 12281 0.42
1.25 1.30 58.73 5.19 031 12213 85.57 4.93 0.29 12234 0.48
1.30 1.35 0.00 85.57 4.93 0.29 12234 0.48
1.35 1.40 6.87 6.23 0.37 12296 92.44 5.03 0.30 12239 0.49
1.40 1.60 5.60 8.70 0.24 11522 98.04 524 0.30 12198 0.49
1.60 1.80 0.99 20.58 0.28 10036 99.03 5.39 030 12176 0.49
1.80 2.00 0.23 39.59 0.36 7384 99.27 5.47 0.30 12165 0.49
2.00 2.45 0.29 71.14 0.49 3012 99.56 5.66 0.30 12138 0.49
2.45 0.45 B88.46 3.45 699 100.00 46.03 0.31 12087 0.51

100,00

Size Analysis Heads: 5.9¢9 0.31 11958 .52
Head Analyses Sample: 6.18 0.28 11949 0.47



Antelope Coal Co. (NERCO)
Antelope Mine



C. Q.. INC.
1 QUALITY CENTER BOX 280
HOMER CITY, PA 13748 SAMPLE ID PGHDER

PERATING CO. : PROJECT 90D0101 TASK 2. 4

I?SELED BY: CUSTOMER PROVIDED

OCATION:

ATE SAHMPLED:

IEATHER:

'ROSS WEIGHT: 12269.6 Ke

THER 1D: : RAW:COAL AS RECEIVED SAMPLE ' HEIG' G

BASIS ASH PERCENTS REPORTED ON AN S03 FRE B TB

CERTIFICATE CF ANALYSIS

AT RECETVEY

MOISTURE D2961 D3302 D3173 26. 01%
VOLATILE MATTER D3175 31. &&%
FIXED CARBON D3172 3&. 92%
AGH D3174 S. 4%

SULFUR D4239 METHOD 3. 3
CARBON D3178

HYDROGEN p3178

NITROCEN D3179

OXYGEN D317&6

BTU/LB D2015 D1789

MAF BTU/LB

LBS OF SO2 PER MILLION BTU

LBS OF SULFUR PER MILLION BTU

HARDGROVE GRINDABILITY INDEX
D409

ORMS OF SULFUR . p2492
PYRITIC SULFUR

SULFATE SULFUR
ORGANIC SULFUR

CHLORINE - g D4208

EGUILIBRIUM NUISTURE D1412
PAGE oF 2

“BLACK SEAL ANALYS

FORYOUR PROTECT:QN S DOBUMENT TS
BEENPRWTEDcmix»nHD meERsnzuc
mﬁwmnwﬂmmm




;USﬁ%N TEHFERATURE(S
ETHOD

INITIAL DEFORMATIGNSTEME
SOFTENING -TEMPERATURE 5
HEMISPHER ICAL TEHPERA

FLUID TEMPERATURE

SILICON DIOXIDE
ALUMINIUM OXIDE
FERRIC QXIDE
TITANIUM DIOXIDE.
PHOSPHORUS PENTOXIDE
CALCIUM OXIDE
MAGNESIUM OXIDE
SODIUM OXIDE
POTASSIUM OXIDE
SULFUR TRIOXIDE
PERCENT SOLIDS

LITHIUM OXIDE

MANGANESE DIOXIDE = . 20!

PAGE 2 OF 2
1913

ASH - COMPOSITION
D3&862

FOR YOUR PROTECTION THIS DQGUMENT HAS -
BEEN PRINTED ON CONTROLLED PAPER STOCK
NOT VALID IF ALTEF\‘ED

APPROVED BY

APPROVED BY

BLACK SEAL ANALYSIS




C. Q. . IHNC.
1 GUALITY CENTER BOX 280
HOMER CITY., PA 18748 ..~2°. . SAMPLE ID:

JPERATIHG C0.: PROJECT 9000101 TASK 2.4

AMPLED BY: CUSTUMER PRUVIDED
ROSS WEIGHT: 1226%9.6 KG - DATE

JTHER ID: RAW CDAL AS RECEIVt SBAMPLE WEIGHT
ASH PERCENTS REPORTED ONVAN: SOE*FREE BASIS

DATE

PERCENTS REPORT

GOULgOENERGY DIVISIDN

POWDER RIVE
NTELOPE -

SAMPLED:
RECEIVED:

CERTIFICATE OF ANALYSIS

- et e S s sl

FRACTION "',sz MOISTURE
1 1/2*50 8.79 24.91
1/2"8@ X 3/4"SG 30. 63 25.25
/A5G x 3/8"s4G 23..15 25.43
/g 28M 33,87 25 27
oon' 2,73 10. 44
251 68 12. 94
45 6,23 1
CUMULATIVE RETAINED - DOWN
FRACTION WT%
1 1/2"80Q .
1 1/72"S@ X 3/4"Sq
1 172 X 3/8"Sq
1 1/2"6@ X 28M
1 172"5@ X 100M
1 1/2%5Q X 325M
1 1/72%6@ X O
T CUMULATIVE - up
FRAd?:oN o
1 1/2*50 X ©
L2 o
1
i

< CFOR: YDUFI PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STDCK
s ~NOT VALID . ALTERED.

‘w.,f LES 'S02 MAF
SULFUR BTU:: PER

ASH +MBTU BTU
7. 26 .40 11530 .69 12432
&. 59 .38 11892 .64 12730
7. 11 .36 11830 .61 12734
7. .40 11743 68

7. : . ;

g

8.

o

NNNNEON

>

DBUDNNNN




C. ¢+ INC.
1 QUALITY CENTE ‘BO
HOMER - CITY. - PA

DPERATING €O.

SAMPLED BY: CUSTGMER\ R
GROSS WEIGHT: 12269:&

OTHER ID: RAW COALAS: ‘GEIVE‘“SAHPLE WEIG N
ASH PERCENTS- REPBRTEﬂiQV AN SO3-FREE - BAS?% PERC

i SAMPLE ID

T FEED FOR SIZE +3/4“SG |
RAYITY %Wl % AsH %S BTU voLargtE', FIXED CSRBGN

Q.
0.
© 0.
0.
B ‘:,0-
20, 00
- g
- O
"3,‘40‘:

9
P s N ‘0
S00. L 0,00
‘ P
o

X
>
N
-
-1
<

FIé({-JD qgl}auﬂ

.

eganmoonon
00000000
888888888

- 3095

IU!'UMHHHHMH
Q
(&

.45  SINK

[

b
»
ng
-
-]
<

" FIXED CARBON
’ : 00

I\)!U]!Jb-ul-sh-uu
m
Q

. 45  SINK

ANALYTIQAL RESULTSAREE‘:TATED ON A'DRY BASIS. =~ -0

' FOHVDURPROTECWONﬂWSDGGUMENTHAS
|BEEN PRINTED ON CONTROLLED PAPER STOCK.
. NOT VALID ALTEREB s




GOULD ENERGY DIVISIDN
BO 4

: Sil casssau,?éa 16630
STHNDHRDLHB@RRTORIESINC

DATE :  5- 6~92
MASTER SAHPLE NO 138742

c.G., INC. |
1 QUALITY CENTER.B .
HOMER CITY: SAMPLE ID: POWDER RI

| o ANTELOPE
JPERATING €O PR;JECT 9000101 TASK 2. 4 .
1TINE: 2 DATE qAHPLED

JAMPLED BY: . CUSTUNER PRDVIDED
226%: 6 KO DATE RECEIVED:: 12/10 71

pRUSS WEIGHT::
JTHER 1D:  RAW:COA 8 RECEIVED;SAMPLE WEIGHT PERCENTS REPQRTE’ ON A DRY BASIS

ﬂSH PERCENTS RE('RTED ON AN 303-FREE BASIS

FEED FOR SIZE 3/4"5G X 28M

IAVITY % ASH LS BTY

L 25 3. 60 [29 12111 0.
.. 30 2. 69 33 12014 0.
.. 35 7.33 a5 11607 0.
.. 30 15 38 .52 10583 0.
.. &0 28. 52 .44 8837 0.
80 48. 36 . 51 6132 0.
¥ 00 s8. 60 1. 07 4509 0.
i 45 . 85. 35 2. 05 &80 0.
145 SINK 87. 75 |74 571 0.

CUMULATIVE:RESULTS FOR SIZE 3/4"SQ X 268M
CUMULATIVE DOWN

% ASH % 8 BTU FIXED CARBON
3. 60 . 29 12111 0. Q0
4. 63 .33 12019 0. 00
5.17° . 33 11936 0. 00
S. 36 .39 11711 Q. 00
8. 82 .36 11850 0. 00
3..97 .36 11830 - 0. 00
6. 03 .36 11821 0. 00
6. 49 . 37 11762 0. 00
7.21 .37 11458 0. 00

AT % ASH % S BTUY FIXED CARBON
. 2% "7, 21 .37 11658 0. 00
.30 7. 356 37 11640 0. 00
.35 15.08 51 10537 0. 00
. 30 41. 36 &8 &£99% 0. 00
.. &0 53. 14 76 5374 - 00
- 80 - 78. 27 08 1826 . 00
)9 a4 * 00
b 86 . 00
N a7 - 00




GOULD ENERGY DIVISION
P. 0. BOX 214

& | CRESSON, PA 16630
.. STFINDHRD I.HBORRTORIES INC.

' TE : 5— 6-92
MASTER SAHPLE NO. 138742

SAMPLE ID: PUHDER RIVER BASIN CDAL -
ANTELOPE
PRBJECT 9090101 TASK 2.4

5 DATE SAﬁPLED
SAMPLED BY: CUSTDMER PRDVIDED
GROSS HEIGH‘ a1226? 6 KG .DATE RECEIVED 12/10/91

OTHER 1ID: RAN COAL - AS RECEIVED “SAMPLE .WEIGHT PERCENTS. REPORTED ON A DRY ‘BAS1S
ASH PERCENTS REPDRTED ON AN: 503*FREE ‘BASIS

UPERATING,
MINE:

FEED: FOR SIZE 28M X 10CH

‘RAVITY Z WT A ASH - Z 8 BTU VOLATILE FIXED CARBON
1.25 0. 00 0. 00 0. g0 ) g. 00 0. 00
1.30 Q. 00 Q.00 - Q. Q0 Q 0. Q0 . 00
1.35 3. 22° 4. 99 il 11817 Q. 00 G. 00
1. 40 7. 37 3.02 - N 11743 0. 00 0. 00
1. 60 B2. 23 3. 63 . 28 11726 0. 00 0. 00
1.80 - 2.80 23. 8% .- 58 8996 0. 00 Q. 00
2..00 . . 60 44 4 1.22 &223 0. 00 0. 00
2.495 c .68 39.08. . 3. 50 3614 Q. 00 g. Q0
2.45 SINK. ~ 1.08 73. 37 - 15..55 1881 Q. 00 0. 00

CUHULATIVE RESULTS FOR SIZE - 28M X :100M
CUMULATIVE DDHN

RAVITY - 7.0 % WE. p 4 ASHJf*‘ -3 BTU . VOLATILE FIXED CARBON
1. 25 ‘ 0. 00 Q.00 - e le) o] Q.00 0. 00
1.30 0. GO o] : : Q. : Q. 00 0. 00
1.39 e B 4 11817 Q.. 00 0. 00
1.40 12, s 4 11774 0: 00 Q. 00
1..40 5. 94, 84 L] 11732 Q. 00 0. 00
1. 80 Q7. 64 &6 11654 Q00 g. 00
2. 00 98, 24 & > 11621 000 0. 00
2 98, 92 & 115656 Q.00 0. 00
2. 45 SINK 100. 00 7 11441 0. 00 Q. 00
RAVITY r 4 ASH‘ - BTY - VOLATILE FIXED CARBON
1.25 7.37 114461 o 0..00 Q. 00
1.:80 7. - 11441 Q.00 Q. 00
1.35 7. 11461 Q.00 0. 00
1. 40 7. 11441 Q.00 0. 00
1. &40 7. 11414 Q.00 0. 00
1..80 41, &475.. 00 0. 00
2. 00 &2. 3464 Q.00 0. 00
2. 45 &7. 2950 Q.00 0. 00
2.45 SINK . 73. 1881 G. 00 0. 00
- ANALYTICAL RESULTSqARE.SThIEDVBN & DRY BASIS
FORYBUR~ -

BEEN PRINTE {ON CONTROLLED PAPER STOCK.
: L INOT VAUD i ALTERED.




GCIULD ENERGY DIVISION
0. BOX 214
CRESSON; Pa 16&30

DARD: LABORATORIES;INC.

. DATE :
ASTER SAMPLE
C.Q. . INC.
1 GUALITY CENTER Bux 280
HOMER CITY., PA 15748 SAMPLE ID: PuuDE MRIVER BASIN,,

ELOPE
I?ERATIHG CO.: PROJECT 90DO101 TASK 2.4 D

DATE SAHPLED
AMPLED BY: CUSTOMER PROVIDED . &
ROSS WEIGHT: 12269. 6 KC DATE RECEIV&E 12/710/91

THER ID: RAW COAL AS RECEIVED SAMPLE WEIGHT PERCENT_‘BEPDRTED ON A-Di

ASH PERCENTS REPORTED ON AN SO3-FREE BASIS

FEED FOR SIZE 100M X O

AVITY T % WT 4 _ASH % 8 BTU VOLATILE FI3 ED CARBDN
. 29 0. 00 0.00 - 0.00 9] Q. 00 5 Q.00
. 30 0. 60 0. Q0 0. 00 0 0. 00 0. 00
-39 0. 00 0. 00 0. Q0 0 G. 00 0. 00
. 40 ‘40. 94 4.95 . 36 11879 0. 00 0. 00
. 60 43. 47 6. 90 . 34 11427 Q. 00 0. 00
. 80 6. 29 18. 1% . 90 10247 G. 00 0. 00
. 00 2. 62 41. 35 .79 7328 0. 00 0. 00
. 48 2. 81 &7. 93 1.17 2852 0. 00 Q. Q0
.45 SBINK 3. 88 82. 31 10. 995 1124 Gg. 00 0. 00

CUMULATIVE RESULTS FOR SIZE 100M X O
CUHULATIVE DOWN

A VOLATILE FIXED CARBON
0L 0:00 0.00.
7 Q. . ’ :0 00
I o AN 000
40. Q. 00
4- L 0-00
0. 000"
3. 0. 00
F&. 0. 00
-100. Q.00
AVITY t F 'CMBUN
.29 00 T 00
~ 30 00 e ¥ QO
.33 . 00 0. 00 -
.- 40 00 Q. 00
.60 . 00 Q.00
.80 00 Q.00
.00 B : o0 0. 00
. 45 . 00 0-00
.45 SINK . 00 0. 00




GOULD ENERGY DIVISIDN

P. 0. BOX 214
i | CRESSGN.

SAHPLE ID: PBNBER
AﬂTELUP
SK 254

DATE SAHPLEDV“

; “DATE RECEIVED«; /107 it

MPLE.. NEIGH! PERCENTS REPORTED. ASIS
FREE BAgIs™ =~ = 7 B

OPERATING”CU“« PROJECT ?ODOIO
MINE:

SAMPLED BY: CUSTDHER PRDVIDED
GROSS WEIGHT:, 12269 {6TKG ¢

OTHER ID: RAN CDAL AS - RELEIVh
ABH PERCENTB REPORTED ON: AN

OMPOSITE +3/4" SQ X O

RAVITY Z WT VOLATILE JFIXED CARBON
1,257 . 6.°86 .00 s P Q. 00
1. 30 &7.72 . 00 0. 00
1.35 16. 74 0. 00 0. 00
1.40 224 Q.00 Q. 00
1. 60 4 49 0. 00 0. 00
1.80 .47 Q.00 Q. 00
2. 00 13 0.00 Q. 00
2. 45 . 54 Q. 06 0. 00
2.45 SINK .79 o Q. 00

CUMULATIVE RESULTS FOR

>
<
-t
-]
<

VOLATILE FIXED CARBON

] i ad ekl et ad o
m
Q
000000000
Q
Q

LOLRR0000

~ , 99,
45 SINK  100.

NN s D
>
Q
SOVOOOOO03

45 SINK

ANALYTICAL RESULTS

FonYounsﬂowacnouTwﬁnocumeurHAs'
mfmmmmumummmmeMHmsmc
“NOT VALID ¥ ALTERED




: GOULD ENERGY‘DIVISION
CP-giBOX+214

“%SQNPLE 1D: PDMDER RIVE

Lo LO E
JAPRB ECT: ?ODOIOI TASK 2.4 5
CUSTUMER PRDVIDED

PERATING ébk
SAMPLED BY:

YINE:
.OCATION: ‘ . h o
JATE SAMPLED: e . R DATEsREcEiOEb: 12710791
JEATHER: - ‘
3ROSS WEIGHT: . 1?31f3 Ke g : N . G
JTHER 1D: L RAN«CDAL CRUSHED TD 378" TOPSIZE ue:cnr PERCENTS REPORTED ON A
DRY BASIS ‘ASH PERGENTS REPDRTED ON AN SO3-FREE" BASIS
'GERTIFICATE‘DF ANALYSIS
S e A% RECETVED DRY BASIS
MOISTURE D2961 D3302 D3173 26. 13% XXX
ASH g ‘D3174 5. 38% 7.29%
SULFUR B "D4239 METHOD 3.3 . 27% . 34%
BTU/LB : : D2015 D189 8743 11836
MAF BTU/LB ' 12766
LBS BF'SBZ‘PER MILLIBN BTU . . &1
LBS OF SULFUR PER MILLION BTU ;304
PERCENT SOLIDS ~ 73. 87%

R e 1% .- APPROVED BY ¢ A

APPROVED BY _L7

PAGE 1 OF T
1761

" BLACK GEAL-ANALYS

FOR Yoqn momc NTH
aesnmmntm,; ‘




C.GQ. . INC. ,
1 QUALITY CENTER BQOX: S
HOMER CITY. P4 15748 ‘4 SAMPLE ID EBNDE

O?EEATING CO. : PROJECT 9OD0101 TﬁSK

DATE SAMPLED:
SAMPLED BY: CUSTOMER PRDVIDED -
GROSS WEIGHT: 1931.3 K sxl DATE REGEIVED:

OTHER ID: RAW COAL CRUSHED TQ. 3!8"‘TOPSIZE WEIGHT PERCENTS REP: ”TED ON ALDF
ASIS ASH PERCENTS REPGﬂTED“Q oa—FREE BASIS:

CERTIFICATE IJF ANALYSIS

D e s ot i i S A L B, " ot e AU o s ks it St 4 1 ke v ey - -

LBS S02 MAF

FRACTION - sz "MOISTURE ASH SULFUR BTU FPER MBTU.BTU
+3/8"5Q 3.24 24.65 640 .38 11806 .64 12612
3/78°SG X 28M 87,06 56.898 736 .39 iisas i3 13543
28M X 100M 7,15 “9.83 675 144 1171 |75 19558
100M X 3254 '1.63 6.73 9.78 1,11 19740
325M X O “l95 782 12 61 1,02 12571

CUMULATIVE RETAINED ~ DOWN - |
- LBS 502

FRACTION | WTZ #SH SULFUR BTU FPER MBTU
+3/8“Sq - 3.24 b. 40 .38° 116806 64
+3/88Q X 28M | 90. 50 717 .37 11844  .&2
+378"8@ XK 100M 3 97.35 7.14 .38 11834 .64
+3/8"S@ X 325M | ‘99, 08 719 .38 11828 . &4
+3788¢ X O© - : | 7. 24 38 11821 &4

FRAGTION
+378"80 X O
378%SQ X O , ‘7
28M X 0 : LG TO
106M X O ' . aEs
328M X O P L2

ANALYTICAL RESULTS ARE STATED QN A nnv BASIS
PAGE 1 ' '

RS FOR YOUR PRoTecnON THIS DOCUME,
.. BEEN PRINTED ON.CONTROLLED PAPER

Sii | NOFAAUDIE ALTERED,




18789

C.G. ., INC. _
1 QUALITY CENTER BOX 280
HOMER GCITY. PA 15748 SAMFLE ID: PGHYDER' "RIVER:
ANTELDFE
IPERATING GO.: PROJECT S0D0101 TASK 2.4
i?mELED BY: CUSTOMER PROVIDED
OCATION:
JATE SAMPLED:
JEATHER:
IROSS | NEIGHT. 2231. 6 KE :
I THER ID: RAW CDAL LIBERATIDN 1 3

s REPDRTED oN A

MOISTURE D2961 D3302 D3173
ASH i N3174 ¥
SULFUR. D4239 METHOD 3.3
BTU/LB D2015 D1989
MAF BTUZLB. .

LBS OF 802 PER MILLION BTU
LBS OF SULFUR PER MILLION BTU

Sy | APPROVED. BY

APPROVED BY QQ[ L@

PAGE 1 OF 1
1608

BLACK SEAL 6NALYSIij,“W;‘

FOR ¥YQOUR PHMCHON THIS DOCUMENT HAS
BEEN FRtNTED ONCONTROLLED PAPER STOCK.
7 NOT:VAUD IF ALTERED.




GUULD ENERGY DIVISIDN
BOX 214

g CRESSON., PA 16630

ismNonRo lﬂBTORIES,INC

DATE. o . &
MASTER SAMPLE.-NO

 6-92
138789

€. Q.. INC. 2
:1 GUALITY CENTER BOX 280 o i
HOMER- GITY, PA 135748 e SAMPLE ID: PQ#EEQPQIVER B SIN £
OPERATING. CO. PRUJECT 9000101 TASK 2.4
MIne: .. . L DATE SAMPLED:
SAMPLED BY CUSTOHER PRUVIDEI {f , .
CROSS NEIGHT 2231.6 Ke o DATE RECEIVED: 12/10/91

OTHER- ID: RAW _CDAL LIBERATID“QI 30:/8K. CRUSHED TO 3/8% X O WEIG
RTED BN A& DRY BASIS ASH PER

ENTS: gFORTED CR AN SOS-FREE BAS

CER IFICATE QF ANALYSIS

it e e -

Fagcriuﬂ‘ o ‘ﬂw “mnzsrure ASH  SULFUR

+28M | 15.59 13.16 .51 12745
28M ‘X _10GH .96 13/32 .98 15510
100M X Q' (381 41.51 1.3 11849
CUMULATIVE RETAINED - DOWN
FRACTIUN U WTE ASH
+20M S 91025 13. 16
+28M X 100M - e8l7i 13,17
+26M 0 100 00' 13. 33
CUMULATIVE" RETAINED - up
FRACTIUN ASH
13.53
17. 47
4151

APPROVED BY
APPROVED BY.

FORYOUHFROTEGnONTmSDOCUMENTHAS
BEEN PRINTED ON CONTROULLED PAPER STDCK. .

ZNOT VALID IF ALTERED




. GOULD ENERGY DIVISION
g.‘ﬁB.-BDX ey ik

3 B4
e
[

A ﬁ"w ;
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B
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Q00000000
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ABALL

ot v,
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ey
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i

i
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R
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" FOR YOUR PROTEC,
- BEEN PRINTED ONCY

Lo it

@%féﬁgﬂ

FIXED CARBON
00

. 00
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~ GDULD ENERGY DIVISION
~LaPe0-BOX 214
850N, PA 16630

C. Q.. INC. ..
1 GUALITY GE
HOMER CITY,

. FIXED CARBON
E 7 To.00

Q
Q

FIXED CARBON
= 0. 00
0. 00




GOULD ENETEY DIVISIGN

OTHER Iﬂ‘
RTED; ON:

Q
883

000000
090
oGd

RAVITY carzg
1153 0. 00
158 0. 00
135 0. 00
1.40 988
1,60 88
> 68 0. 00
5. 60 883
2. 45 8
2.457: € )
RAVITY

ANALYTICAL RESU




GUULD ENERGY DIVISIDN
0. BOX 214
CRESSGN. ‘PA 16630

STHNDFIRD Lnsomrmss INC.

‘ DA - b"
MASTER SAHPLE N“7138785

C. Q.. INC. o
1 QUALITY CENTER BOX 280 R
HOMER CITY, PA 15748 SAMPLE ID: inpﬁg%gégsﬁ'aasz,
PERATING CO.: PROJECT 90D0O101. TASK 2.4 RN .
a?MPLED BY: CUSTOMER PRGVIDED
NE: .
OCATION: o
ATE SAMPLED: R DATE 'RECEIVED:
JEATHER: R
JROSS WEIGHT: 150. 4 KG B .
THER 1D: .. RAW COAL CRUSHED.TO. 100M TDPSIZE NEIGH‘ PERCENTS REPI ED ON A

DRY 'BASIS ASH PERGENTS - REPORTED ON AN 503~FREE”BASIS

CERTIFICATE DF ANALYSIS
AS Remxs

MOISTURE D2%61 D3I302 D3173 25. 89% XXX

ASH p3174 - 5. 33% 7;202
SULFUR D4239 METHOD 3.3 . 2% . 40%
BTU/LB D2015 9199? 8738 11791 e
MAF BTU/LB- by 77 12709
LBS OF S02 PER MILLION BTU ~ @ . 68 =
LBS OF SULFUR PER MILLION BTU: . 339
FERCENT SOLIDS 74. 11%

APPROVED BY 4///:thm¢a é? /é%;ﬁﬂ[
APPROVED BY (tEEQEZ]ié%

PAGE 1 OF 1
1697 ,

BLACK SEAL ANALYSIS

FOR YOUR PH@TECT!ON THIS DOCUMENT HAS
BEEN PRINTED- GN ZLONTROLLED PAPER STOCK,
L N@T VALID IF ALTERED




GOULD. EN%RGY DIVISION

MAST
c.Q. ., INC. o N
. GUALITY CENTER BOX 280 .
HOMER CITY, PA 15748 .- . SAMPLE ID: POWDER RIY
ANTELOPE
OPERATING CO.: PROJECT 9000101 TASK 2. 4
MINE: DATE SAMPLED:
SAMPLED BY: cusroren PRUVIDED : 3 .
CROSS WEIGHT: 150C.4 KG- , DATE RECEIVED: 1

OTHER ID: RAW COAL CRUSIED .TO: 0QOM "TOPSIZE WEIGHI PERCENTS
ASIS ASH PERCENTS RE er BO3-FREE BAGSIS .7 "

—— S — v ——— e

wtz MOISTURE Asﬁ-,~SULFg

FRACTION ER: ,

+100M 4.06 11.68 7.93° . 4151477 7012792

100M X 325M 3.52 6&.12 685 . 39 80 2671

325M X © 2:42 2,98 8.81° .37 ; 12730
_CUMULATIVE RETAINED - DOWHN o

FRACTION A : HTA ASH  SULFURBS

+100M 4. 06 7.93° . .4f

+100M X 325M -77. 58 & 90 .39

+100M X O " 100, 00 7.33 .39
CUMULATIVE RETAINED - UP

FRAC TION WT%

+100M X O -,100.. 00

100M X © SRt =2 -1

325M X ©

ANALYTICAL RESULTS ARE STﬁTEB

A DRY BASIS.
PAGE 1 | |

APPROVED BY Yty o/ WA
APPROVED B' S

FOR YOUR PROTECTION THIS DOCUMENT FAS
BEEN PRINTED ON CONTROLLED PAPER STOC

NOT VAUD IF ALTERED. .5




GDULD ENERGY
0. BOX 214

l l CRESSUN, Pa
o ATE

ANTELDPE A

C.Q., INC,. ‘
1 QUALITY: CENTE
HUFER CITY: PA

PERATING CO:: PR
ANPLED. BY: cggz

TINE:
ﬁGCATIGN

DATE RECEIVED: 12/10

ATE SAMPLED:
{EATHER: L

)ROSS NEIGHTzkulﬁqg , ‘

THER 1D: R i 130 SK CRUSHED TO 100M X wEIQHT*PERcENT

... RAW! ; o
S REPORTED ‘O ‘BAS S“ASH PERCENTS REPCORTED ON AN SOS—FREE ‘BASIS

CER IFICATE OF ANALYSIS

CUMULATIVE
SCREEN TEST OWN T YpP
+100M C . 4.94 % 4. 94 % 100. Q0 2&

icoM X O ~ - 75.0&6 % 100. 00 % ?5..06

100, 00 %

PAGE 1 OF 2

L BLACK SEAL ANALYSIS

FOR YOUR PROTECT&ON THS B‘OQUMENT A
BEENPHNTEDQNCONHMXLED PAPER
: anmnwauam




HOISTURE - ‘D2961 04302 93173 B
ASH D3

SULFUR - '7 ‘042a9 rE”Hon a3

TU/L a
HAF BTU/LE
LBS OF S02 PER’ MILLIDN BTU

LBS OF SULFUﬁf;ER MILLIGN BTU
PERCENT SOLIDS

i S APPROVED BY

APPRUGVED BY

PAGE. 2 OF 2
s52° . -

BLACK SEALS ANAL

FOR YOUR PR
BEEN PRNTED ON CONTHOLL

= NOT ’U’AUD‘IF ALTERE S




‘GOULD ENERGY DIVISION
15 I ‘ CRESSgI)\(!, FA 16630
STHN s RD*@BORHTORE?JNC-

3 DATE : S~ &-92
MASTER SANPLE NO. 138822

€. Q. ., INC. ‘ ;
1 QUALITY CENTER BOX 280 - S o
HOMER CITY: PA 15748 & SAMPLE ID: POWD E;veagaas:n CoAL -

AHTEL
JPERATINGlcU.:>PROJECT FOL0101 TASK 2. 4

DATE SaM
AMELED BY: cusrumsﬁ PRGVIDED | R
JROSS WEIGHT: 150.5 KG DATE REGEIVE :12/10/91

JITHER . 1D: RAW_COAL LIBERATIDN 1. 30 Sk CRUSHED TO 1COM- X0 WEIGHT PERCENTS REPD
RTED ON A DRY BASIS ASH PERCENTS REPORTED ON AN 03‘FREE BASIS

% WT. % MOIST. % ASH %SULFUR 5§Tu£= % VOL. % FIX. CAR.

AW 100. GO 9. 06 12. 24 . 9% 952 0. 00 S 0./00
13. 44 .64 10948 Q. 00 0. 00
- 12646 (MAF)
AVITY % UWT 4 ASH “ 8 BTU “VOLATILE FIXED CARBON
L. 295 0. Q0 0. 00 0. 00 0 , - .00 0. 00
L. 30 0. 00 Q. 00 0. 00 0 . 00 0. 00
. 35 0. 00 0. 00 0. 00 c 0. Q0 0. 00
- 40 0. 00 0. 00 0.00 O 0. 00 0. 00
. &0 71. 35 g. 69 . 44 11713 0. 00 0. 00
- 80 18. 42 19. G0 .37 11081 0..00 0. 00
.. 00 3. 49 37. 45 39 7951 Q.00 0. 00
. 45 2. 30 72. 42 &7 2779 C. 00 0. 00
. 45 SINK 4. 24 Bé6. 09 5. 44 ge2 Q. 00 G. 00

PAGE 1 OF 2

FOR VU PROTEGTION THIS BOCMERT S
BEEN PRINTED. ON CONTROLLED PAPER STOCK.
_ NOT VALID'IF ALTERED




GOuULD ENERGY DIVISIDN
P. 0. BOX 21
g CRESSON, F'A 16630
i« STANDARD LABORATORIES, INC.

DATE : 5= 46-92
MASTER SAMPLE NO; 138822

G. Q.. INC. | ( v
1 QUALITY CENTER BOX 280 . -
HOMER CITY, PA 15748 wwatu SAMPLE ID: POWDER RIVER. BASIN CDAL -

ANTELOPE
OPERATING CO.: PROJECT 9000101, TASK 2.4

DATE EAMPLED:
SAHPLED BY: CUSTUMER PROVIDEDR
GROSS WEIGHT: 150.5 KG . , DATE RECEIVED: 12/10/91

OTHER ID: RAN COAL LIBERATIDN 1 30. SK . CRUSHED TO 1COM X O WEIGHT PERCENTS REFO
RTED ON A DRY BASIS ASH PERCENTS REPORTED ON AN SO3-FREE BASIS

CUNMULATIVE RESULTS FOR RAW
CUMULATIVE DOGN

RAVITY L WT % ASH %5 BTU VOLATILE FIXED CARBON
1. 29 0. 00 0. 00 0. 00 0 0. 00 0. 00
1.30 0. 00 0. 00 0. 00 0 0. 00 0. 00
1.33 0. 00 0. 00 0. 00 0 0. 00 0. 00
1. 30 0. 00 0. 60 0. 00 o 0. 00 0. 00
1. 60 71. 55 5. 49 . 44 11913 0..00 0. 00
1. 80 89. 97 7. 60 .43 11743 0. 60 0. 00
2. 00 93. 46 8. 71 |43 11601 0. 00 0. 00
2. 43 95. 76 10. 24 .43 11369 0. 00 0. 00
2. 45 SINK  100. 00 13. 46 . 64 10943 0. 00 0. 00
CUMULATIVE UP
RAVITY L WT % _ASH. %2 8 BTU VOLATILE FIXED CARBON
1. 25 100. 00 13. 44" Y 10943 0. 00 Q. 00
1. 30 100. 00 13. 44, &4 10743 0. 00 0. 00
1.35 100. 00 13. 46 a4 10743 0. 00 0. 00
1.30 100. 00 13746 &4 10943 0. 00 0. 00
1. 60 100. 00 13,46 | &4 10?43 0. 00 0. 00
1. 80 29 45 33. 00 1.15 8505 0. 00 0. 00
2. 00 10.03 = &&. 04 2. 59 3775 Q. 00 0. 00
245 6. 54 81. 28 3,76 1549 0. 00 0. 00
2.435 SINK 4. 24 8&. 09 5. 44 862 0. 00 0. 00

ANALYTICAL RESULTS ARE STATED CN A DRY BASIS

FOR'YQUR PHOTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK
: NOT VALID IF ALTEHED




COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Antelope Coal Co. - NERCO (Antelope Mine) As-Received
DIRECT CUMULATIVE (BY SIZE-GROUP)

Passing Retained Wt.% % Ash % Sulfur Btu/lb Wt% % Ash % Sulfur Btu/lb #SO2/MBtu

+ 1-1/2in. 8.79 7.26 0.40 11530 8.79 7.26 0.40 11530 0.69

1-1/2in. 3/4in.  30.63 6.5% 0.38 11892 39.42 6.74 0.38 118N 0.65
39.42

3/4in. 3/8in. 23.15 7.1 0.36 11830 23.15 7.1 0.36 11830 0.61

3/8 in. 28mM  33.57 7.28 0.40 11743 56.72 7.21 0.38 M1N779 0.65
56.72

2BM  100M 2.73 7.10 0.55 11630 2.73 7.10 0.55 11630 0.95

100M 325 M 0.68 8.70 0.98 11343 0.68 8.70 0.98 11343 1.73

325 M +0 0.45 18.83 0.81] 9960 193 12.73 0.91 10792 1.69
1.13

Total 100.00



Antelope Coal Co. - NERCO (Antelope Mine)

COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

As-Received

Size % Amount
Interval:  + 3/4-in This Size:  39.42
DIRECT CUMULATIVE .
Sink Float Wt%  %Ash % Sulfur  Biu/lb Wt% % Ash % Sulfur  Btu/lb #S0O2/MBiu
1.25 11.80 3.49 0.31] 12102 11.80 3.49 0.31 12102 0.51
1.25 1.30 69.29 4.38 0.35 12061 81.09 4.25 0.34 12067 0.57
1.30 1.35 14.77 7.30 0.50 11851 25.86 4.72 0.37 12034 0.61
1.35 1.40 1.43 12.16 0.42 11200 97.29 4.83 0.37 12021 0.61
1.40 1.60 1.41 31.01 0.29 8574 98.70 5.20 0.37 11972 0.61
1.60 1.80 0.31 53.58 0.25 5664 99.01 5.36 0.37 11952 Q.61
1.80 2.00 0.03 65.32 0.46 3790 99.04 5.37 037 11950 0.62
2.00 2.45 0.49 79.36 1.37 988 99.53 5.74 0.37 11896 0.63
2.45 0.47 92.27 0.05 310 100.00 6.14 037 11842 0.63
100.00
Size Analysis Heads: 6.74 0.38 11811 0.64
Size % Amount
Interval:  3/4-in x 28 mesh This Size:  56.72
DIRECT CUMULATIVE
Sink Float Wit.% % Ash % Sulfur Biu/lb wWt.% % Ash % Sulfur Btu/lb #SO2/MBtu
1.25 3.90 3.60 0.22 1211 3.90 3.60 0.29 1211 0.48
1.25 1.30 71.41 4.69 0.33 12014 75.31 4.63 0.33 12019 0.55
1.30 1.35 19.07 7.33 0.45 11607 94.38 5.18 0.35 11936 0.59
1.35 1.40 1.76 15.38 0.52 10583 96.14 5.37 0.36 11911 0.60
1.40 1.60 1.96 28.52 0.44 8839 98.10 5.83 0.36 11850 0.60
1.60 1.80 0.34 48.46 0.51 6132 98.44 5.98 0.36 11830 0.61
1.80 2.00 0.12 58.60 1.07 4609 98.56 6.04 0.36 11821 0.61
2.00 2.45 0.52 85.35 2.05 650 99.08 6.46 037 11762 0.63
2.45 0.923 87.75 0.74 571 100.01 7.21 0.37 11658 0.64
100.01
Size Analysis Heads: 7.21 038 11779 0.65
Size % Amount
Interval: 28 x 100 mesh  This Size: 2.73
DIRECT CUMULATIVE
Sink Float Wt.% % Ash %Sulfur  Biu/lb W% % Ash %Sulfur  Biu/lb #S0O2/MBtu
1.25 0.00 0.00 0.00 0.00 0 0.00
1.25 1.30 G.00 0.00 0.00 0.00 0 0.00
1.30 1.35 5.22 4.59 0.35 11817 5.22 4.59 0.35 11817 0.59
1.35 1.40 7.37 5.02 0.35 11743 12.59 4.84 035 11774 0.59
1.40 1.60 82.25 5.63 0.28 11726 94.84 5.53 0.29 11732 0.49
1.60 1.80 2.80 23.85 .58 8996 97.64 6.05 0.30 11654 0.51
1.80 2.00 0.60 4494 1.22 6223 98.24 6.29 0.30 11621 0.52
2.00 2.45 0.68 52.08 3.50 3614 98.92 6.65 0.33 11566 0.56
2.45 1.08 73.37 15.55 1881 100.00 7.37 0.49 11461 0.85
100.00
Size Analysis Heads: 7.10 0.55 11630 Q.95



Antelope Coal Co, - NERCO (Antelope Mine)

Size
Interval:

Sink

1.25
1.30

Total:

As-Received

% Amount
-100 mesh This Size: 1.13
DIRECT CUMULATIVE _ .
Float Wt% % Ash % Sulfur  Bhu/lb Wt% % Ash %Sulfur  Btuflb #SO2/MBtu
1.25 0.00 0.00 0.00 0.00 0 .00
1.30 0.00 0.00 0.00 0.00 9] 6.00
1.35 0.00 0.00 0.00 0.60 0 0.00
1.40 40.94 4.95 0.36 1187¢% 40.94 4.95 0.36 11879 0.61
1.60  43.47 6.90 0.34 11427 84.41 595 0.35 11646 0.60
1.80 6.29 18.19 0.50 10267 20.70 6.80 0.36 11551 0.62
2.00 2.62 41.35 0.79 7325 93.32 7.77 0.37 11432 0.65
2.45 2.81 67.95 1.17 2852 96.13 9.53 .40 11181 07N
3.88 82.3 10.95 1124 100.01 12.36 .80 10791 1.49
100.01 o
Size Analysis Heads:  12.73 021 10792 1.69
% Amount
Top Size x O This Size:  100.00
DIRECT CUMULATIVE
Floot Wt% % Ash % Sulfur  Biu/lb Wi.% % Ash % Sulfur Btu/lb #S02/MBtuy
1.25 6.86 3.53 0.30 12105 6.86 3.53 0.30 12105 0.50
1.30 67.82 4.57 0.34 12033 74.68 4.47 0.33 12040 0.56
1.35 16.78 7.30 0.47 11493 91.46 4,99 0.36 11976 0.60
1.40 2.23 11.46 0.45 11113 93.69 5.14 0.36 11956 0.60
1.60 4.40 14.75 0.33 10566 98.09 5.57 0.36 11893 0.60
1.80 0.46 41.09 0.45 7117 98.56 574 036 11871 0.61
2.00 0.13 53.40 0.97 5381 98.68 5.80 0.36 11862 0.61
2.45 0.54 81.27 1.80 1003 99.22 6.21 0.37 11804 0.62
0.79 87.97 1.70 589 100.01 6.85 0.38 11715 0.65
Size Analysis Heads: 7.08 0.39 11776 0.66
Head Sample Analyses: 7.31 0.38 11803 0.64



COAL QUAUTY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Antelope Coal Co. - NERCO (Antelope Mine)

DIRECT
Passing Retained Wt% % Ash % Sulfur Btu/lb
+3/8 in. 3.24 6.40 0.38 11806
3/8 in. 28 M 87.06 7.20 0.37 11845
20.30
28M 100 M 7.15 6.75 0.44 11711
100M 325 M 1.63 .78 0.64 11495
325 M +0 0.92 12.861 0.56 10984
2.55
Total  100.00

Crushed to -3/8

CUMULATIVE (BY SIZE GROUP)

Wt% % Ash % Sulfur  Btu/lb #502/MBty
3.24 6.40 0.38 11806 0.64

90.30 7.7 0.37 11844 0.63
7.15 6.75 0.44 11711 0.75
1.63 9.78 0.64 11495 1.11
255 10.80 0.61 113N



COAL QUAULITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Antelope Coal Co. - NERCO {(Antelope Mine)

Crushed to -3/8 in.

1.30 Sink Fradtion of As-Received Sample Crushed to -3/8 inch (25.32% of Total)

Size % Amount
Interval:  +28 mesh This Size:  91.25
DIRECT CUMULATIVE
Sink Float Wt,% % Ash % Sulfur Btu/lb W% % Ash % Sulfur Biu/lb #502/M8Btu
1.25 0.05 5.47 Q.56 12222 0.05 5.47 0.56 12222 0.92
1.25 1.30 26.81 6.99 0.51 11919 26.86 6,99 0.51 11920 0.86
1.30 1.35 32.76 8.25 0.50 11877 59.62 7.68 0.50 11896 0.85
1.35 1.40 26.32 11.11 0.48 11470 85.94 8.73 0.50 11766 0.84
1.40 1.60 9.50 23.99 0.49 9641 95.44 10.25 0.50 11554 0.86
1.60 1.80 1.6] 52.01 0.40 5803 97.05 10.94 0.49 11459 0.86
1.80 2.00 0.47 62.95 0.65 4265 97.52 11.19 0.50 11424 0.87
2.00 2.45 1.87 88.16 0.39 537 99.33 12.60 0.49 11226 0.88
2.45 0.66 88.65 1.82 338 99.99 13.10 0.50 11154 0.90
99.99
1.3-Sink Size Heads: 13.16 0.51 11068 0.92
Size % Amount
Interval: 28 x 100 mesh This Size: 7.46
DIRECT CUMULATIVE
Sink Float Wi% % Ash % Sulfur Bh/lb Wt% % Ash % Sulfur  Btu/lb #SO2/MBtu
1.25 0.00 0.00 0.00 0.00 0 0.00
1.25 1.30 0.00 0.00 0.00 0.00 0 0.00
1.30 1.35 1.54 576 0.49 12382 1.54 5.76 0.49 12382 0.79
1.35 1.40 2.01 5.83 0.53 11950 3.55 5.80 0.51 12137 0.84
1.40 1.60 80.68 7.66 0.44 11459 84.23 7.58 0.44 11488 0.77
1.60 1.80 7.83 18.40 0.64 10094 22.06 8.50 0.46 11369 0.81
1.80 2.00 2.16 45,22 1.31 6506 94.22 9.34 0.48 11258 0.85
2.00 2.45 1.86 65.74 3.26 3213 26.08 10.44 0.53 11102 0.96
2.45 392 8170 9.49 1170 100.00  13.23 0.88 10713 1.65
100.00
1.3-Sink Size Heads:  13.32 0.98 10844 1.81
Size % Amount
interval:  -100 mesh This Size: 1.29
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur  Biu/lb Wit% % Ash % Sulfur  Blu/lb #SO2/MBtu
1.25 0.00 0.00 0.00 0.00 0 0.00
1.25 1.30 0.00 0.00 0.00 0.00 0 0.00
1.30 1.35 0.00 0.00 0.00 0.00 4] 0.00
1.35 1.40 0.00 0.00 0.00 0.00 0 0.00
1.40 1.60 42.66 6.61 0.47 11339 42.66 6.61 0.47 11339 0.83
1.60 1.80 10.24 13.84 0.46 10889 52.90 8.01 0.47 11252 0.83
1.80 2.00 3.51 33.65 0.65 8231 56.41 9.60 0.48 11064 0.87
2.00 2.45 25.50 7519 0.73 2132 81.91 30.02 0.56 8283 1.35
2.45 18.08 82.31 4,47 723 99.99 40.74 1.26 6916 3.66
99.99
1.3-Sink Size Heads: 41.51 1.34 6931 3.87



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Antelope Coal Co, - NERCO (Antelope Mine)

Crushed to -3/8 in.

1.30 Sink Fraction of As-Received Sample Crushed to -3/8 inch {25.32% of Total)

% Amount
Total:  Top Sizex 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur  Biu/lb Wt% % Ash %Sulfur  Blu/lb #SO2/MBty
1.25 0.05 5.47 0.56 12222 0.05 5.47 0.56 12222 0.92
1.25 1.30 24.46 6.99 0.51 11919 24.51 6.99 0.51 11920 0.86
1.30 1.35 30.01 8.24 0.50 11879 54.52 7.68 0.50 11897 0.85
1.35 1.40 2417 11.08 0.48 11473 78.69 8.72 0.50 11767 0.84
1.40 1.60 15.24 1691 0.47 10420 93.92 10.05 0.49 11548 0.85
1.60 1.80 2.19  40.72 0.47 7257 96.11 10.75 0.49 11451 0.86
1.80 2.00 0.64 56.36 0.82 5116 96.74 11.05 0.49 11409 0.87
2.00 2.45 2.12 B84.68 0.63 960 $8.86 12.63 0.50 11185 0.89
2.45 1.13 B86.98 4.36 633 99.99 13.46 0.54 11066 0.98
99.99
1.3-Sink Size Heads:  13.53 0.56 10998 1.02
1.3-5ink Head Analysis: 14.07 0.56 10919 1.03
1.30 Float Fraction of As-Received Sample (74.68% of Total)
Size % Amount
Interval: Top Size x O This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash %Sulfur  Btu/lb Wt% % Ash %Sulfur  Biu/lb #SQ2/MBty
1.25 .19 3.53 0.30 12105 ?.19¢ 3.53 0.30 12105 0.50
1.25 1.30  920.81 4.57 0.34 12033 160.00 4.47 0.34 12040 0.56
100.00
Calculated Size/Gravity Washability of Crushed to -3/8 inch Samgple
% Amount
Total: Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash %Sulfur  Btu/lb Wt% % Ash % Sulfur  Btu/lb #5Q2/MBtu
1.25 6.87 3.53 0.30 12105 6.87 3.53 030 12105 0.50
1.25 1.30 7401 4,77 035 12023 80.89 4.67 0.35 12030 0.58
1.30 1.35 7.60 8.24 0.50 11879 88.48 4,97 0.36 12017 0.60
1.35 1.40 6.12 11.08 0.48 11473 94.60 5.37 0.37 11982 0.62
1.40 1.60 3.86 16.91 0.47 10420 98.46 5.82 037 1192 0.63
1.60 1.80 0.55 40.72 0.47 7257 99.01 6.02 0.37 11895 0.63
1.80 2.00 0.16 56.36 0.82 5116 99.18 6.10 0.38 11884 0.63
2.00 2.45 0.54 84.68 0.63 260 99.71 6.52 0.38 11825 0.64
2.45 0.29 86.98 4.36 633 100.00 6.75 0.39 11793 0.66
100.00
Size Analysis Heads: 7.24 0.38 11806 0.64
Head Sample Analyses: 7.29 0.36 11836 0.61



COAL QUALITY EXPERT PROJECT:

Antelope Coal Co. - NERCO (Antelope Mine)

POWDER RIVER BASIN COAL CHARACTERIZATIONS

DIRECT
Passing Retained Wt% % Ash % Sulfur  Btu/lb
+100 M 4.06 7.93 0.41 11778
100M 325 M 73.52 6.85 0.39 11803
325 M +0 22.472 8.81 0.37 11609
25.94

Total 100.00

Crushed 10 -100M

CUMULATIVE (BY SIZE GROUP)

Wt% % Ash % Sulfur  Btu/lb #502/MBiu
4.06 7.93 0.41 11778 0.70
73.52 6.85 0.39 11803 Q.66
25,94 7.31 0.39 11758 0.66



COAL QUALITY EXPERT PROJECT: POWDER RIVER BASIN COAL CHARACTERIZATIONS

Antelope Coal Co. - NERCO (Antelope Mine)

Crushed to -100 Mesh

1.30 Sink Fraction of As-Received Sample Crushed to -100 Mesh {25.68% of Total

Size % Amount
Interval: Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wi.% % Ash % Sulfur  Biu/lb Wt% % Ash % Sulfur  Btu/lb #502/MBiu
1.25 0.00 0.00 0.00
1.25 1.30 0.00 0.00 0.00
1.30 1.35 0.00 0.00 0.00
1.35 1.40 0.00 0.00 0.00
1.40 1.60 71.55 5.69 0.44 11913 71.55 5.69 0.44 11913 0.74
1.60 1.80 18.42 1500 0.37 11081 89.97 7.60 0.43 11743 0.72
1.80 2.00 3.49 37.45 0.39 7951 93.46 8.71 0.42 11601 0.73
2.00 2.45 230 72.42 0.67 2779 95.76 10.24 0.43 11389 0.76
2.45 4.24  86.09 5.44 882 100.00 13.46 0.64 10944 1.17
100.00
1.3-Sink Head Somple:  13.28 0.61 10945 1.11
1.30 Float Fraction of As-Received Sample {74.68% of Total)
Size % Amount
Interval: Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash %Sulfur  Biu/lb Wt% % Ash % Sulfur  Btu/lb #502/MBtu
1.25 .19 3.53 0.30 12105 .19 3.53 0.30 12105 0.50
1.25 1.30 920.81 4.57 0.34 12033 100.00 4.47 0.34 12040 0.56
100.00
Calculated Size/Gravity Washability of Crushed to -100 Mesh Sample
% Amount
Total:  Top Size x 0 This Size:  100.00
DIRECT CUMULATIVE
Sink Float Wt% % Ash % Sulfur  Btu/lb Wt% % Ash % Sulfur  Btu/lb #SO2/MBiu
1.25 6.86 3.53 0.30 12105 6.86 3.53 0.30 127105 0.50
1.25 1.30 67.82 4.57 0.34 12033 74.68 4.47 0.34 12040 0.56
1.30 1.35 0.00 74.68 4.47 0.34 12040 0.56
1.35 1.40 0.00 74.68 4.47 0.34 12040 0.56
1.40 1.60 18.12 5.69 0.44 11913 92.80 4.71 0.36 12015 0.59
1.60 1.80 4.66 15.00 0.37 11081 97.46 5.20 0.36 11970 0.60
1.80 2.00 0.88 37.45 0.3¢9 7951 98.34 5.49 036 11934 0.60
2.00 2.45 0.58 72.42 0.67 2779 28.93 5.89 0.36 11880 0.60
2.45 1.07 86.09 5.44 882 100.00 6.75 0.41 11762 0.70
100.00
Size Analysis Heqds: 7.33 0.39 11759 0.66
Head Analyses Sample: 7.20 0.40 11791 0.68



APPENDIX B

Raw and Reduced Coal
Trace Element Data



Westmoreland Resources, Inc.
Absaloka Mine



GOULD ENERGY DIVISION
S ]PO BOX 214
E;I CRESSON, PA 16630
STANDARD LABORATORIES,INC.

CQ, INC. DATE: 06/10/893
ONE QUALITY CENTER SAMPLE NO: 123126
HOMER CITY, PA 15748

Ll “'j""

SAMPLE ID: ABSALOKA SECONDARY"
CRUSHER REJECT SPLIT RAW COAL
SAMPLED BY:

DATE SAMPLED: DATE RECEIVED: 8/28/91
OTHER ID: POWDER RIVER BASIN COAL TOP X 0 AS~RECEIVED COAL

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER.

CERTIFICATE OF ANALYSIS

i — — — T —— —— T U — ——— T ——— — . ——— T — i — e Ak

TRACE ELEMENTS

ARSENIC 4.37 ppm
BARIUM 30.4 ppm
CADMIUM < 0.10 ppm
CHROMIUM 3.59 ppm
FLUORINE 32.9 ppm
LEAD 5.43 ppm
MERCURY © 191.0 ppb
NICKEL 6.05 ppm
SELENIUM 2.24 ppm
SILVER < 0.10 ppm
ZINC 13.5 ppm
ANTIMONY < 0.50 ppm

APPROVED BY Cygrx.

 Thomes 4

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED,




SLlsmNonRD LABORATORIE

S ole . DATE: us/oe;sz
UALITY CENTER BOX 280 HASTER HARNER NOL - 123126
ER C[TY ‘A 15748
' SANPLE ID: ABSALOXA SECONDARY CRUSHER RRJECT SPLIT RAW COAL

BATING CO: PROJECT 90DOIOL TASK 2.4 =~ .
PLED BY:  CUSTOMER PROVIDED- . GROSS VEIGHT: . . /17967

B SAMPLED: . : DATE RECEIVED: - 08/28/91
BR 1D: POVDER RIVER BASIN COAL TP X 0 AS-RECRIVED COAL NOKINAL 6 TONS RAW COAL CHARACTERLZATION

ALIE{HEIGHT PERCENTS REPORTRD ON A DRY-BASIS -
#CORRECTED REPORT THIS REPORT SUPERSEDES ALL PRIOR REPORTS
) CERTIRICATE OF ANALYSIS

.................................................................................................................................

BRN SIIE . o o
GRAVITY - WRIGHT X ARSENIC BARIUN CADNIOX CHRONIUN FLUORINE LBAD MBACURY NICERL  SELENIUK SILVER :
' - (*) |

ZINC . -ARTINONY

172" 8 =280 0,13 1128 < 0,10 .o 2340 .30 190,20 1.42 1.95 <«
e x 3]4"SQ W8 343 £.51 < 0.0 “ALTG 1.2 182.40 5.89 2,32 «
"L/8Y s 2532 5. 4.00 ¢ 0,10 3.86  205.80 .45 1.§7 <
YSQX28H 41,88 451 - 4530 <« .10 LM 13%I0 U600 1,80 <
L1008 - 505 408 92,90 ¢ 0.0 6,11 168,30 .32 0.8% ¢
X 3250 - 142 156 69.30 <« 0.10 .10 164.40 8.40 1BT «
KX 0 LEE 0,86 135 30 ¢ 010 14,50 206.90  21.30 1.63 «

- UCUMULATIVE RESULTS
RRW SIZB ‘

CRAVITY um@rxmwmcnuwu LEAD MEACURY NICKRL SBLENTUM SILVER -’

Zigc.‘AHTIHOHY

(%)

12t 5q 0.93 %20 < 6.30 190,20 . 7.42
12' X: 314'sq 2 &59 LI 585 < 3,56 18323 6.05

R ILAR U ) L1890 ¢ 92 1988 522
' SQ L8N 4,33 2352 ¢ 3.6 169.18  5.90
L1000 9B 431 2T.1T < 3,917 16814 5,82
BI385H 436 421 2178 < 3.82 16907  5.86
¥Xo 109 00 418 30.62 ¢ £.10 17007 .21

ALL TRACK ELENENTS RRSULTS ARR'STATRD IN‘pa BXCEPT THOSE INDICATED BY * WAICH ARE INppb™ . -

““ANALTTICAL EESULTS ARR STATRD on:n~pkvisisrs;?
8 ‘ APPROVED BY < ? E)rvu S

e/
APPROVED BY i

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PR!NTED ON CONTROLLED PAPER S'IUCK
: . NOT VALID IF ALTERED C




INC.

LITY CENTER BOX 280
CITY, PA 15748

TING CO:

iD BY:

FAMFLED:

RYARE

{ S1ZB

Wity -

HNK

I»SIZE}'

VITE

N

SR
B

3480

- 100,00

KﬁSTE:

HASTBR WARNER RO,

06/10/92
123126

SAPLE ID: ABSALOKA SECONDARY CRUSHER REJECT SPLIT RAW COAL

PROJECT 90D0101 TASK 2.4
CUSTOMER PROVIDED

-GROSS WRIGHT:
DATE nzcﬁlvxn-'*

-1796.1
08/28/91

POWDER RIVER BASIN COAL TOP'X © AS- !RCEIVED COAL NONINAL 6 TONS RAW COAL CHARACTERIZATION -

ALL WRIGHTS REPORTRD ON A DRY BASIS .

$CORRECTED REPORT-THIS REPORT SUPERSEDES ALL PRIOR RBPORTS
CERTIFICATE QF ANALYSIS

EEED FOR SIZE

WBIGHT ¥ ARSENIC BARIOM

108 0.5 ¢ 0.2
4R 203 5.6
30,68 387 15,30
542 L0 ¢ 0,20
.60 151 ¢ 0.20
2,21 4,90 < 0,20
306 0.93 ¢ 0.0
196 0.00 ¢ -0.20
0,08 12,30 172.20

CUHULATIVE RESULTS .

CADKION:- CHROKIUH.

-

e b e = - bt s

IEIGHT % ARSERIC BARIUK ®

,zfas
85,02
8251

99596
94,92

ANALTTICAL RESULTS ARB STATED-OR-U°DAT-BASIS

SO T o S o S

FLUORINE  LEBAD
- 53,50 2.59
28:50 197
25,90 2,95
4380 810
AR 1650 10,40
04560 12,30
4805690 1630
IR0 20460
L5200 3450
LBORINE

.0

FOR YOUR PROTECTION THIS DOCUMENT HAS

; BEEN PRINTED ON CONTROLLED PAPER STOCK,
oM

. NOT VALID IF AtrEfuéD

LB

,,"""153 06
087 -192.99
198,12
367°116,11
§7°.-116.18
oIS

427 1.3
1.3
RE srnrkn IN ppa EICRPT THOSE TN

APPRBUED By

APPROVED - BY

EERCURY

(*)
168.00
194.10
150.00
110.20
120,50
176.90
110.79

184,00
885,50

KERCURY |

{#]°

114.99

NICKEL
2.3 0,
310 2
57 L
.... - 9.95 1,
5,30 1,
28.70 . 1,
33.20 §.
39,2@ - B,
578.80 I,
- RICREL -
23650 0
315
By
LIRS 38 |
431 0 1.1
BI85 1.9
6.4 42'“3
6.89 %
DIUl?Eﬁ BY

SELENTUN - STLVRR

S 11,30
453,80

1IN

5,90
43

4,06

840

16,40

10 45,860

1.10

ANTIHONY
¢ 0.50
¢ 0.50
¢ 0.50
¢ 0.50
¢ 0.50
¢ .50
¢ .50
¢ .50
¢ 0.50

STANDARD LABORATORIES, INC.

"ANTIHONY

< O DD D SO as
LN LT N S e & M BN en
P A I N



S-l STANDARD LABORATORIES,INC.

1., [HC.
JUALLTY CBNTER BOY 289
{ER CITY, PA 13748

DATE:  Q6/10/93

HASTER WARNER NO. 123128

g

§AMPLR ID: ABSALOEA 3BCONDARY CRUSHER REVECT SPLIT RAW COAL -
{RATING C0:
{PLRD BY:

[R SANPLED:

PROJECT 30D0201 TASE 2.4
CUSTONER PROVIDED GROSS WRIGHT:

DATE RECBIVED:

1146.7
0B/28/91
IE§ ID: POWDER RIVER BASIN CGAL TOP I 0 AS-RECEIVED COAL NOMINAE & TONS RAN COAL CEARACTERIZATION
ALL WRIGHTS RRPORTED ON A DRY BASIS
tCORRECTED REPORT-TREIS RRPORT SUPERSRDRS ALL PRICR REPORTS

CRBTIFICATE OF ANALYSIS

---------------------------------------------------------------------------------- E L R L R et Ll L L L LT T T e Y

FBED FOB SIZR  3/4° 8Q I 28K
BBN 8128
GRAVITY WEIGHT % ARSENIC  BARIUM CADMIUM CHROMIUM FLUCRINE LBAD  MERCURY NICEEL SELENIUM SILVER  ZIKC ANTIMONY
(*)
1] §.30 1.18 T.60 ¢ 6.10 .24 36,10 f44 §LLA0 3.54 b.62 ¢ 0.0 6,19 ¢ 0.50
19 2.0 .40 20,07 ¢ 0.0 .39 .40 £.99 184,90 3.35 Lzt ¢ 0.10 .00 ¢ 0.50
5 18.16  5.57 .10 ¢ 0,10 .85 5.0 .87 10,30 §.04 136 ¢ 9.10 10 ¢ 0,50
i 12,23 &%) 3.92 ¢ 0.0 .9 b6 LB BT.60 B.2% [ 1A P 6.3 (0.8
i 7.69  §.22 15,40 ¢ 0.10 160 §2.90 5.25 135.40 14,80 LED ¢ 6,10 30,30 € 0.50
0 1.8 631 ¢ 620 ¢ 0.0 IL40 90,10 12.30 187.80  22.30 LA O 0 .80 0.50
0 0.62 5.81 ¢ 0,20 ¢ 0.10 15,10 ¢ 0,10 14,40 174,80 20.05 4,06 ¢ B.I0 4088 C 0.50
) LW 5.424 0,20 ¢ 0.0 19.40 ¢ 0,10 36,00 101.80  23.20 L38O L0 .90 ¢ 0.50
§ 8INL 0.56  2.99 1380.00 ( 0.10 .40 ¢ 0,10 Z§7C 93.90  66.20 .01 C 600 22190 ¢ 0.50
CUMULATIVR RESULTS
REN STZE
GRAVITY YEIGHT % ARGENIC BARIUM CADMIUN CHRONIUN FLUORINE LEAD  NRRCURY NICEBL SELENIUN SILYER  ZINC ANTINOKY
(t)

§ b0 1.19 .60 ¢ .10 it 36,10 .4 8120 3.4 0.62 ( 0.10 §.10 ¢ 0.50
] i8.28 3.4 18,94 ¢ 0.10 AT .1 iz uE%.28 1.4 .21 ¢ &1 §.10 ¢ 0.49
§ 16,48  3.76 18.21 ¢ 0.10 .59 LT 3,54 220,49 4,35 1L&d ¢ 0.0 5.50 ¢ 0.80
] 8.6 3.83 1.9 ¢ 010 .63 25.29 1.69 199,37 i.61 1.1 ¢ 010 .68 ¢ 0.8
0 96,38 3.0 17713 (¢ 010 L InLe L1 1Y 5.43 Lt ¢ 6l 1.6 ¢ 0.80
0 871.56 3.8 11,82 ¢ 0.10 343 825 .27 1844 5.63 L ¢ 619 8,13 ¢ 0.0
] 98,18 3.98 17.41 ¢ 0.10 KIS TR AL 4,30 18L.N0 5,12 Lad ¢ 0.0 §.33 ¢ 0.90
§ 3.4 LW 17.19 ¢ 0.10 Lol L700 1954 §.02 1.28 ¢ 0.10 8.711 C 0.50
5 SINK 166,00 3,98 2.6 ¢ 0.10 .41 1.5 1.83  181.99 6.36 LW ( 6l 9.97 < 0.50

“ALL TRACB BLEMENT BBSULTS ABR STATED.IN ppm BICEPT THOSE INDICATRD BY ¢ WEICH ABE IN ppb

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID tF ALTERED.

ARALYTICAL BESULTS ARE STATED ON A DRY BASIS

APPROVED 8Y

APPROVED BY




Sil STANDARD LABORRTORIES,INC.

, IKC. DATE: 06710793
ALITY CENTER BOI Z80 MASTER WARNER NO. 123126 §
1 CITY, PA 15748 C

SAMPLE ID: ABSALOEA SECORDARY CRUSHER RRJECT SPLIT RAW COAL

\TING CO: PBOJRCY 90DO101 TASK 2.4

BD BY:  CUSTOMEE PROVIDED GROSS WELCHY: 1796.7
SAMPLED: DATR RRCRIVBD:  0B/Z8/91
i POWDER RIVER BASIN COAL T0P X 0 AS-RECBIVED COAL NOMINAL & TONS RAW COAL CHABACTERIZATION

ALL WBIGHTS BEPORTED ON A DBY BASIS [INSUFPICIENT MATERIAL FOR 1.Z5 AND 1.35 FRACYIONS
tCORBBCTED REPORT-THIS REPORY SUPERSBDRS ALL PRIOR REPORTS
CERTIFICATE OF ANALYSIS

---------------------------------------------------------------------------------------------------------------------------------

FEBD FOR SIZE 28 X 100K

‘¥ SIZE
AVITY WEIGHT % ARSENIC BARIUX CADMIUMN CHROMIUM FLUORINE LEAD KBRCURY WNICERL  SELENIUM SILVER  ZINC ANTIMONY
(1)
0.00 0.0¢ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 .00
4.53 0.67 5.1 ¢ 0,10 .48 §0.90 3.0 102.90 3.06 L4 C 0,10 45,90 (¢ 0.5
e.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00¢ 0.00 4.00 0.0 §.00 D.00
1.2 0.4% g.40 ¢ 0.10 411 50.80 1,42 110.80 10.40 0.85 ¢ 0.10 45,00 ( 0.50
88.46 3.57 1420 ¢ 0.10 1.02 15.30 4,34 180,50 1.65 .08 C 0,10 10,20 ¢ 0.50
1.1% 5.08 i1 ¢ 0.10 13.80  169.40 13.20  I42.90 i1.80 1.60 ¢ 0.10  §Z.40 { 0.50
0.97 $.13 61.40 ¢ 0,10 .10 134,80 18.90  139.10 -- -31.%0 1.66 < 0.10 286.00 ¢ 0.5¢
1,10 - 4,54 2132.00 ¢ 0.10 2200 60,00 ZT.10  L3T.00 42.5% 1.8% ( 010 92,60 ( 0.50
SINK 3.67 L10 g66.40 ¢ 0.10 0.10 0.10 25,40  Z01.60 §3.30 2.2 ( 0,10 150.80 ¢ 0.50
CUMULATIVE RESULYS .
N SIZE .
AVITY VEIGHT % ARSENIC BABIUX CADNIUM CHEOKIUN FLUGRINB 1LEAD MRRCURY NICERL  SRLEWIUM SILVER  ZINC ANTIMONY
(s)
0.00  0.00 ¢.00 0.00 0.0% 0.00 2.00 8.00 .00 0.00 0.00 8.00 0.00
2.5 0.%1 5.1 ¢ 9,10 1.48 50.9¢0 .40 192,30 3.08 LI O 010 45,90 ¢ 0.50
2.53 0,67 5.1 ¢ 0.1¢ .48 50.90 .40 102,90 3.06 1.14 ¢ 0.10 45,90 ¢ 0,50
4.65 0.67 §.31 € 0.10 3.09 50.79 .18 105.79 5.81 1.0 ¢ 010 45.56 ( 0.50
92.51 KLY 13.86 ¢ 0.10 3.02 35.498 32 117,21 1.83 1.08 ¢ 0.10 1L.75 ¢ 0.50
93.66 .46 15.42 ¢ 0.10 LI§ 31.62 .42 118,01 2.15 .og ¢ 610 12,14 ¢ 0.50
$4.63 J.52 15.89 ¢ 0.10 .17 38,61  LAT  1TT.64 2.45 1.08 C 0,10 15.50 ¢ 0.50
96.33  31.5¢ 53.5% C 0.10 3.1 38.99 .97 116.92 1.1 118 ¢ 010 16,90 ¢ 0.50
}INE 100.00 1,52 3.2 C 0.10 e 31,56 5.2 117,43 5.00 119 ¢ 0.3 21.81 ¢ 0.50

ALL TRACE BLEMENT RESULTS ARR STATED IN ppa RICBPT TEOSE INDICATED BY ¢ WHICH ARR IN pph

- ANALYTICAL RESULTS ARR STATED ON & DRY BASIS APPROVED BY

APPROVED BY //)’lnw

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON GONTROLLED PAPER STOCK.
< NOTYALID IFALTERED.,
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= STANDARD LABORATORIES;INC.

, L LR
i

DATE: ..

RNTRR BOX 280 “MASTRR WARNER ‘
PA L5748 . S
: SAKPLE ID: ABSALOKA CRUSHER. REJECY SPLIT RAW .0
0: PROJRCT 9000101 TASK 2.4

cusrﬂxknﬁpnovlnxn
mmmmmmmmm1m
tconascrxn BEPORT-TALS REPORT: SUPERSEDE
- CERTIPICATE OF AWALTSIS
xssn FOR- STZE EUTTLE
vsxsnr ¥ ansau1c 'BARIUM LBEBJ»G!BRCUBY nrcxxL "SBLENIUN SILVER  ZINC ANTIMONY
uomr'mm 0.00 0,00 000  0.00.. 0.00 000 0.00 0.0 - 0,00
0.000 0.00 000 0,00 Lo 000 0,00 0.000 . 000 0.00 000 0,00
0,000 0.00 000 000 0.0 0.0 0:00%—0.00 0.0 0.0 0.00 0,00
6460 081 12,90 < 2,00 . 290 45 BT.20. 305 A00DC 010 11350 < 0.50
82 182 1880 ¢ 0.0 - c 15 150 1280 0 TBY ¢ 010 16.30 < 0.50
2013 1.2 190.%0 ¢ .10 14,60 169.80 20,00  L.5¢ ¢ 0.00 234,50 < .50
.50 L4 1120 ¢ 0.0 18,00 258,70 088 ¢ 010 23370 < 0.50
2,26 419.60. ¢ 9,10 25:30 114.; SO 143 ¢ 00 295,10 ¢ 0.50
5.50 310,10 ¢ 0.10 2800 Sl 00 ¢ 0,10 822,30 ¢ 0,50
BARIUN  CADMIY ELENIGN SILYBR  ZINC - ANTIHONY
0.0 0.00 0.00 0.0 0.00 - 0.00
0,007 :.-0,00 00 0.00  0.00 -:0.00
0.00 " 0.00 00 000 000 - 0.00
1290 ¢ 030 00 ¢ 000 113.50 ¢ 0.50
LI <010 39 C 000 HL4Y < 050
AT ¢ 0,10 A C 0,10 173,36 ¢ 0.50
95.35 ¢ 0.10 SUC 0100 18467 < 0.50
LI 000 B 00 196,93 ¢ 0.50
141 3 < 53¢ 0,10 238,76 ¢ 0.50
t WAICH ARR IN ppd

APPRO?RD\BY‘u“‘

APPROVBD fBY L

FOR. W-PR@TECT:ON THIS DOCUMENT HAS o
" BEEN PRINTED ON CONTROLLED PAPER STOCK.
_HOT ¥ VAUDPFALTERED A ,-




GOULD ENERGY DIVISION

io BOX 214

CRESSON, PA 168630
STANDARD LABORATORIES,INC.
Cq, INC. DATE: 06/10/93

ONE QUALITY CENTER SAMPLE NO: 123177
HOMER CITY, PA 15748

D

SAMPLE ID: ABSALOKA SECONDAR?—
CRUSHER REJECT SPLIT =
SAMPLED BY: -

DATE SAMPLED: DATE RECEIVED: 8/28/91
OTHER ID: POWDER RIVER BASIN CRUSHED TO 100M TOPSIZE

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR
REPCRTS IDENTIFIED WITH THE SAME LABORATORY NUMBER.

CERTIFICATE OF ANALYSIS

TRACE ELEMENTS

ARSENIC 4.83 ppm
BARIUM 33.8 ppm
CADMIUM < 0.10 ppm
CHROMIUM 3.03 ppm
FLUORINE 42.20 ppm
LEAD 5.05 ppm
MERCURY 192.8 ppb
NICKEL 7.65 ppm
SELENIUM 2.57 ppm
SILVER < 0.10 ppm
ZINC 13.8 ppm
ANTIMONY < 0.50 ppm

APPROVED BY asw«,rﬁ:jl}
T biomess 4. S

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.




o NG,

UALITY CERTER BOX Z80 MASTER WARNER ¥0. 113117 -
BB CITY, PR 15744

RATING CO:
PLED BY:
B BAMPLED:

ER 1ID:

REH S1ZE
GRAVITY

]|
{1 1L5H
11¢

1BN 31ZE
IBAVITY

N
{13264
110

ﬂ STANDARD LABORATORIES,INC.

DATE:  06/10/93

l“‘”“."

¥

SAMPLE ID: ABSALOEA SECONDARY CRUSHER BEJRCT SPLIT =T

PROJECT 4000101 TASK 2.4
CUSTONER PROYIDED GROSS WEIGHT:
DATE RECRIVED:  08/i8/81

POWDER RIVER BASIN COAL CRUSHED T0 100M TOPSIZR

ALL YRIGHT PERCENTS REPORTED ON A DRY BASIS

$COREECTED REPORT-THIS REPORT SUPERSRDRS ALL PRIOR REPORTS
CBRTIFICATE OF ANALYSIS

----------------------------------------------------------------------------------------------------------------------

¥EIGHT X ARSENIC BARIUX CADNIUN CHROKIUX  FLUCRINE LEAD MBRCURY NICEEL SBLENIUN SILVER  ZINC ANTIMOKY

{1)
4.5 320 0.0 C 0,10 2.4 3110 £.58 105,80 6.70 1.8 € 0,10 18.60 ¢ 0.50
04 4,05 320 {610 .16 190 .97 143,20 5,80 LBy 0,10 8.20 ¢ 0.%0
40 38 138 (6 £.0% 790 $.30  16.80  10.%0 .88 ¢ .10 5.9 C 0.50

CUMULATIVE EESULTS

WEIGAT % ARSENIC BARIUM CADMIUN CHROMIUN  FLUORINE LEBAD MBRCURY KICERL SELENIUM SILVER  ZINC ANTIMONY
{1}

£.56  3.20 .20 ¢ C.10 .83 310 4.58 105,80 .70 1.89 < 0.0 18,60 ¢ (.50
18,60 400 3.4 C 0.10 .08 28,91 1.96 118,71 5.57 279 ¢ 0.10 8.15 ¢ 0.5
o0 &0 38,83 ¢ 010 .26 10,53 1,89 189,00 b.62 LA 0 0 1908 ¢ LW

ALL TRACE RLEMENT RRSULTS ARE 8TATED IN pym EXCEPT THOSR IMDICATED BY & WHICH ARE IN ppd

ANALTTICAL RESULTS ARE STATED ON A DRY BASIS
APPROVED BY _

APPROVED BY ——

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STQCK.

NOT VALID IF ALTERED. .




CQ, INC.
ONE QUALITY CENTER
HOMER CITY, PA 15748

SAMPLED BY:
DATE SAMPLED:

OTHER 1ID:

TRACE ELEMENTS

ARSENIC- B 4.25 ppm

BARTIUM 5 .. 92.40 ppm
CADMIUM = = \:i: < 0.10 ppm
'CHROMIUﬁ- | 4,68 ppm
FLUORINE, 40.50 ppm
LEAD ;4 -;Qféo PP
MERCURf‘: .ssoﬂo pﬁbf
NICKEL 7 4.29 ppm
SELENIUM 1.98 ppn_
SILVER < 0.10 ppm
ZINC '20.6 ppm
<‘0.50 pPPpm

ANTIMONY

APPROVED BY-

FOR YOUR PROTECTION THIS DOCUMENTY HAS
BEEN PRINTED ON CONTROLLED PAPEH STOCK.
NOT VALID IF ALTEHED




, INC. DATE:  06/10/92- -
ALITY CENTER BOX 280 KASTER WARNER HO. 123213
R CITY, P4 15740

SAKPLE ID: ABSALGEA SECONDARY CRUSHER REJECT SPLIT

ATING CO: PROJECT $0DOI01 TASK 2.4

LED BY:  COSTOMER PROVIDED GROSS WRIGHT:

" SAMPLRD: DATE RRCRIVED:  (8/28/%1

11D POWDRR RIVER BASIN AS-RRCEIVED COAL 1.30 SINK CRUSHEB TO 1000 X 0
ALL WRIGHT PERCENTS RRPORTED ON A DRY BASIS < INSUPICIBNT WATERIAL FOR 1.25, 1.30, AND 1, 35 ERACTIQHS
+CORRRCTED REPORT-THIS REPORT SUPRRSRDES AL PR[OR REPORTS s e

CERTIFICATE OF ANALYSIS

BN SIZ8
RAVITY  WRIGHT ¥ ARSENIC BARIUK  CADMIUM CHROMIUN - PLUORINE LBAD WRRCURY KICKRL SRLENIUN SILVER  ZING ANTINONY
{¢] ~
0.00 0.0 0,00 0.00 0.00  0.00  0.00  06.00 000  0.00 0.0 . 0.00  0.00
0.00  0.00 0.00 0,00 0.00 0,00 0,00  9.00 0,00 0.00 - 0.00 - 0.00° 0,00
0.00  0.00 0.00 0,00 0.00 0,00 0,00 0.00  0.00 000  0.00 - 0.005 . 0.00
ER TN 5.8 < 0.10 301 25.60 %24 420020 M 243 ¢ 0.0 1.2 \<‘o.5o
4048 396 10540 < 0.10 4,52 40,50 7,30 225,30 6,95 1.9 ¢ 0,10 . 1815 ¢ 0.50
6,85  1.21 130,00 ¢ .10 §.90-- 85,60 1111 24070  B.10  0.86 ¢ 0.10  T.15 ¢ 0,50
110 0.80 21,50 < ¢.10 1,70 173,30 15,00 300,00 13.70  0.66 ¢ 0,10  14.80:¢ 0.50
LIS 6,07 388.80 ¢ 0.10 23,60 .159.80  45.50 310.00  21.80  4.36 < 0.10 150,00 ¢ 0.50
SINK 5,46 2,67  635.80 ¢ 0.10 0.10 . 4880 37,60 139.80 ¢ O.10 .84 .¢ 0.10 175,00 ¢ 0.50
CUMULATIVE RESULTS
BN $128 2 - ,
RAVITY  WEIGHT ¥ ARSBNIC ~BARIUN  CADHIUN CHROMIUM .- FLUORINE - LEAD  HRECURY -NICKRL SELENIUH{Z}SILVER:;}\ 1IN
0.00  £.00 0,08 0.0 0.00 0,00 000 0.00 U000 - 0.00
0.00 0,00 800 0.00 0.00  0.60 000  0.00 0.00 0.
0.00 0.0 0.00 0,00 0.00  0.80  0.00 0,00 D00 - 0.0
B3 LY 5.8 ¢ 0,10 LU 420,20 0 2T 243 1.
8622 .65 9389 ¢ 0.0 5.9 326,52 438 2.8 12,98
9,08 347 5.4 ¢ 010 5.6¢ 320008 457 2,08 12
92,98 343 6237 ¢ 010 5.8 319,69 T 2057 12.4
94,54 344 6845 ¢ 0.0 6.55 31951 ,‘;5 06 210 1.9
SINK 100.00 340 99.42 ¢ .10 4 B2 30570 AT 219 23,1
ALL TRACR RLEMENT RESULTS & m IN ppa’BXCEPT THOSB’ nmcmn BY ¢ 1 ]

ANALYTICAL RBSULTS ARB STATED ON A-nn"”:;“"“‘? © APPROVED BY ___

APPROVED BY .2

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
: NOT VALID ¥ ALTERED. L




092lc €9'l
or'ss  LS')
uz 85
068l 680
uz a5
0L0F 08}
88'% LS°L
uz 85
9g'L ¢t
gget g6l
V74 ET
PaA|aday-sy

68'S
A A
IN

siseq wdd uey) Jayzes qgdd saeapuyy

: a0y
06'902 0S'v} Ob2eZ 06°'L2 0£'SEL 980 LS. %8¢ o+ W s2e
ob¥9L  OLZ ob'92 D0S'LL - 0699 951 26401 gt WSZE WOoOL
.bH ad 3 D eg sy gimg %M  peureldy Buissed

IVLINIWIHONI

0£'89l 119 06'LE 2Lt 0626 SOV LSbLl  SO'S W00l W8e
+BH ad 3 3 ] §Y aimg %W peureey buissed
TYLNIWIHONI

0229

OL'6E} $G'E 0022 01¢ 0e'sy ISP OELll B8T¥ W82 usfe

08'S02 98°C 00’12 85t L0 PL'S 85911 2e'S2  uigle Uyl

+OH aqd E| D eg sY gfmg %I\ peueley Buissed
TYLNIWIHONI

69'€2
ov'est vzt oLty 9l'E ISy £v'e QEllt  Blle uiple  wzii-d
0206 0€°'¢9 obez 06§ p2’ll €40 69501  1S2 wel-l o+
.DH ad 3 D eg SY amig %M peueley Buissed
TVLNIWIHONI

(auy Yea1n Adies J0 BxOlRSGY) "OU| ‘S82INOSAY PURIBIOWISIM

SNOILVZIH310vHVYHO TvOD HIAIY HIAMOd 300



g1’L0e 19l
opy's8 LGt
uZ as
og'sl 680
uz as
88'8 L'
88'S 1571
uz 8s
86°2 82ge
gcel  S6'L
uz es
paAjaoay-sy

o
«
~

z

$8'G

IN

509
er'L
N

siseq wdd uey Jayies qdd saeoipul ,

vo26L gi2t  9gell g28l  8EHLE 0L 8698 0 0+ W Sce

oyl QL4 ov'ez 0S'LL 0699 85I ¢6l0lL 2Pl wWesee WOol
«OH ad E] 10 ed SY qifmg %M  peueley burssed
(dNOHD JZIS A8) IAILYINWND

0e'8gL 119 06'le 2LE 0626 SO'¥ ISPLL  SO'S WooL W82
.BH ad 3 n eg 5V g/ma %M peueley DBuissEd
{dNOYD 3ZIS A8) FALLYINWND

£2'v9l 99°¢ v.ve  B2E vi'62 SLY €0LLL 0229 WS8Z ugfe

08'G60Z 98¢ 00l 8SE o) PL'S 8G9LL 2e'SZ  usfe ulble

.OH qd 3 i3 eg sy q/mg %M peureley buissed
(dNOYD 3ZIS A8) AILYINWAD

ggegl 95t g/'68 SvE S8'S Fie S82LL  69'€Z  Cutvle  Cutgfi-l
02’06+ 0E'9 ovee 06'G 0g'Ll  €L0 69501 1§97 Uk +

Ol 4d 3 o] eg SY aymg %M peueey bujsSed
(dNOYD 3ZIS A8) SAILYTNWND

(auy yaaun Adies 10 ByojesqY) "oU) ‘SAIN0SIY PUEIAJOWISIA

SNOILYZIH310VHYHO TVOD H3AIH H3AMOd 300



000 000
8Ll 6872
288y €9
9EPS  2h9
8E08  S6'Lp
€068  LOOL
80'86  82'L6
1z 55
0SEL Y22
gL 081
0£0L 18}
616 181
s98 98’1
689 16}
86L 822
02EL  S6'L
uz ES
PaAladay-sYy

000
168
880}
9E DL
¥1'6S
2VLL
€026
N

(%'IM) NOLLO3rad LNIW13 JAILYINWND

S0'9

(29
98
28'
06'
22’
50'9
gy'L
N

000
(FA
8sy
856
y8'EY
sr'vL
6L°L6
BH

610

L1°0
110
L0
L1°0
610
810
610
BH

000
ee's
6611
1561
c9's§
Ev6L
$1'96
ad

£v's

oLy
ege
e
¥o'e
el
98¢
oee
ad

000

(YA
6¢°02
gé've
cS'LS
s8cL
LE'86

d

8lL'sE

69'v¢
6482
€8'ae
§9'g2
L0°0E
9.L'6E
ov'ee
3

000
€97l
9.8}
25€T
695
LE6L
52'96
D

65t

S6°¢
or'e
SEE
EEE
(AN
Sv'e
05
D

(wdd) NOILVBLNIONOD JAILYINWND

SNOILYZIHILOVHYHD V0D HIAIH §3AMOd 1300

000

89°L4

C8LPL

2L oe
5126
LbS6
6586
eg

ovoe

65°0€
SL'L2
LVviz
2562
06y
68’
0e'Lh
|

000
¥
L0}
96°
044G
0228
95'66
5V

LEY

8Ly
A
\EY
Eey
gLy
vi'e
EL°0
5V

00001 00001 O+ W G2
09286 9E'L6 WSZE WOOL
696 Pv6'S6 WOOL WN8d
88'l6 6806 W8S ugle
=100} 106 Culgfe  Cuidpfe
IE'€2 68962 Culyfe  Cugfl-|
3971 ts'e ‘wzf-r o+

aqimg %M paulelay buissed
(%) "03H "NND

29tLL  sisAeuy sidwes peaH
69¥L1 00001 O+ W sze
SiSLL 98'/6 WSZE WOOL
985tk v6'S6 WOOL Wee
P6SLL  68°06 W82 w 8fg
8iPLl  LO6F Cuigfe  Culbfg
G82LL 69°EC uyle ug-l
69G01 152 uel-L o+

q/ig %IMm  psulelay buissed

(ausy Yoaun Adses 10 pyojesqQy) 'OU] ‘Sa0IN0SaY PUR|IOWIISIM



06'12g 02
06y 2T 4
08°0P 80'r
0s'Lp ve'e
0g0e £9'L
SE9 280
0] ge’l
00's Al
o' 290
uz 85
0g'Esy 6l¢
og'Lt c8'g
oVL 169
09°cv 8l¢
orot el
ov'ge Se’lL
a0t 14°M 8
SE'v So¢
065 950
uz 85
PaAledoy-SY

. 0299
0c'6e
$0'02
0eee
08'vl
Sc'9
S0'9
G8'c
¥S'E

IN

08'8.8
0266
02'€E
0482
0E'Sl
S6'6
152
oL'e
SET
IN

06°€6
08°LOL
08'fLL
087251
or'sel
09°L8
0e'0L
06'¥82
0c'L6

09688
0o0'val
0L'0LL
0L'9L1
05°02e
0coLL
0005t
oL'v6L
0088l
«O0H

04'8¢
009t
or'vl
0g'gl
526
99'y
L8V
66°¢
1444

qd

0S'v¢
0g'1e
ce9gl
ocegl
ovol
oL
S6°¢
L6}
6SC
ad

0L0
0+0

0L0

0106
0625
0982
0P’z
0v'E2
0498

0425
OL1L
065
oSy
069L
o8'ey
06°'52
05'82
05'es

3

oy2Z  000SEL
o6l 020
oLsk 020
ol 020
0S5kt Op'S
082 266
SS'e 0102
662 002
Ve’ 09’2
15 23
TVLNIWIHONI
0229
0026  0Z'2L
1L 02'0
829 020
orek 020
sz'L 020
069 020
92 0E'SH
202 91’
01’0 020
15 &g
TVLNIWILONI
69'€2

S|Seq Wad uey) Jayies qdd sayes|puj ,

66'C 292
2r's S.0¢
186 gz1s
LE'Q 2c69
ee'S ELEOL
sev SELLL
15'S 6€021
obe 82121
6L 622l
sy q/mg
|zig syt
unowly 9%
oeet o K>
000 6.ve
€60 1v6e
oLy 6809
1S°1 0616
0L'€ 29801
L8E 9611
€02 00€Z1
S.0 Level
sY qi/mg
#ZIg SIyL
unowy 9,

00'001

950 Sv'e
gz't St'e 00e
290 002 08t
8Lt 08t 091
69°2 09t ov'L
ST A o't ge’l
oL'8t GE'} 0g'}
8625 og'} A
0e's G2t

%M 1eo/d PIVES

Usaw gz X Ui-pfg  [eAION|

9zIg

00001

800 151

96°L 121 002

90'€ 00’2 08’

l2¢ 08t 09°1

19°L 09’ oL

ck's or't ce’l

89°0C SE'L 0E’l

8ot 0E’L T |

802 se'lL

% IM 1eo|d ETIES

ui-p/e + Teadaj|

ezg

(s Yoa1n Adieg 10 BYO|ESqY) *IU| *SI0IN0SAY PUB|3IOWISIM

SNOILVZIEBILOVHVHO VOO H3AIH H3AMOd 300



syseq wdd uey) Jayjes qdd sajedlpuf ,

88’8 (Y21 S8'S €erot 99'¢ vLve 82°E PL'62 L'y ‘speey sisAjeuy ezIS
16’6 0E'L , 9€°9 66°'L6L E8'FV 95748 I8'e S9've 66°F 88911 00°'001L Sve
'8 62’ c0'g y5C6L OL'Y rAN XA LLE WA 00y 8ELLL ¥v'66 Sve 00
£€e's T (A 0L€6L OE'V £0'82 1G'E Wil 86'C 0s8i 81'86 00C 08t
£1's 1208 €9'G c8'cél €2 Ge'ae Ere es'Ll L6E c68LL 95°/6 081l 09'1L
G9'L el £p'S LS¥BL pi'P 6v°L2 vee gLl v6'e €S6Ll 8€'96 09°t ob'tL
89S 6L°1 19’y LE'66) 69¢C 6262 £9e £6°L1 £8'¢ ge0ct 69'88 ob'L se'l
85'G ST SE'P 6p'0ce PSE 9.v2 65¢ l2'6} al'g gsich oL ge't oe't
oL's e’ c8'e 82’192 <CI'E §S've 62'¢c 12:3:18 oge 68i21 82'8s oe't Gc't
019 290 S'E 02’6 'y 0L'ge LA 09'L 61} S62cl 0g's ge't
uz ES IN .OH ad 4 1D - &g 5V q/mg % M leold IS
JAILYINWND
0249 BZIg SIyL |saw gg X Ul-p/g  [eAIBu]
unowy 9 ez
86'L 8ee S0'9 €2e8 99t 9.'6€ Sb'e 68'S ie 'spesH sisAleuy 921
S1'8 802 68°9 06'vLt vEV LLvE €9°C 62°L 192 LECLL 00°001L sb'e
BL'L 80¢ Ev'9 gEvLL cEP Sive ce'e 9L 19°¢ gretl 26’66 Sve 00
09°L 66°L 8.6 ELPLL L€ 10'vE £CE oe'L 992 BivLl 96'L6 00¢e 08t
c8's €8°1 68t 8L'9L1 ALSE VE'EE EL'E £5°L lL'e 0g9llt 06'¥6 08’1 09t
699 841 (5% 4 L8l 9EE rO'Ee 06¢ L'l 1972 16411 £9°26 09'tL oF'L
28's 64°1 £t 0geLlL €172 gi'62 162 8e'8 LL2 0e02! 20's8 ort Se't
82y 28’ 8a8¢ Zv'9ll 9E¢ Si'8e Y4 P68 VA 60121 09°6L Ge't oe'l
vy 00'c L0E 66'¢6L 00¢ 95'6¢2 v6'tL g6ty 86’1l soezt c6'8p oE’} Gc'l
06°S 96°0 Sg'C 00’891 692 0S'ES oL'o 020 SL°0 level 80°2 A
uz 85 iN «OH ad E] D ] sY qi/mg % A K] HUIS
JALLYINAWND
69'te 8215 SIUL ut-pfe + leasglu]
wnowy o 8215
PaAla0ay-sY (aujN ¥9349 Adies Jo Byo|esqy) "ouj ‘S32IN0SIY PUR|SIOWISIM

SNOILVYZIH3LOVHVYHO TVOD H3AIH H3AMOd 300



0c'ecs 0oy
oL'sez  E¥'l
0.e€¢ 880
0s'vee 5L
0covi £g'4
0SELL oio
uz 8g

09°0St 2?2
09'¢6 S9'y
00'o8e 99°1
Or'ce 09’}
0c'0l 8O'L
0o'sy G980
06°Sy 4N
uz ]

poaA|a30aYy-8Yy

010
08Pl
0L}
00°0C
os'el
so'e

0E'es
Ss'eb
CL'le
09'le
S9°'t

or'oL

90'c

09°GLL
o2l
04'8S¢
08'691
0S'PLL
0c'is

«BH

09°L02
00°LEL
ol'eet
06'cve
0s'081
09°0L1

067c0L
BH

0082
0e'se
ool
09'vi
SLL
Gl'y

0v'se
ot'e
06°8l
ocel
Ye'Y
'y

ove

00'cL olL'sl ot'oLe
pogve  06°LE 09'61¥
ov'ee  0OL'se 0cvLll
0svoe  Ob'le 06°061
02'c9 bi'g 098l
0L'ce €6°L ogzlt
3 o) - Bg
TVLNIWIHONI
90y
010 o010 0v'988
00’08 00'ce 00'este
08vel  OL've ob'lg
oy'69F  08¢EL OL'ivt
oe'se [A0)> 0cvi
09°0s 4% 4 o8
06°0S 8t Si'g
F] 1D eg
TYINIWIHONI
S0'S

s|seq wdad uey) Jayies qdd sayed|puj ,

00001
05'S 6Lz 699
92'e rAYA4 9g'0l1 Sb'2
P G508 $5'G1 00e
29'L 8088 E1'Ee 08’1
26°L 8/601 28'LE 09't
€80 00924 ov'g or'L
se'L
0e’L
erAl|
sy qimg % M L]
9IS S|uL yssw Q01-
unowy %
00001
oL'e 0401 9
¥S'y 2148 0L'L Sye
EL'6 0018 160 002
80'G 9918 Si'L 08'L
l9¢ To] AR 99’88 091
99'0 5621 25’1 or’L
‘ GE'L
190 AN £52 oe'l
r Al
sy gi/mig % MW T E]
ezIg siyL ysow OOL X 82
WNoWY o

eAgu|

Sv'c
00¢
08'L
09’1

ozg

‘JeAsoly

ozg

(auy xo019 Adueg 10 Byojesqy) "ou| ‘S90INOSIY PUBIAIOUNSIM

SNOILVYZIHILOVHVHO TVOD HIAIH H3AMOd 30D



e1°202 1974
9.'8¢e¢e £5°1
£6'961 ce’l
L9v81 se'l
eI AR gyl
EP'ibl (N
0s’elt 0L'0
uz as

06'8t 68°0
18°L2 611
06gl gL't
12281 60°L
vLCL 80°IL
SLLL 8O'L
95'sp €0’
06°'Gy 14N
06°'SY 14}
uz 8s

paAjaday-sy

6.°91

62l
¥8'Et
LEL
Lyl
glhl
S0t

ce't

00's
L't
Sk’
Sie
£g’l
18'S
80'e
90¢c

0261

L9041
covil
9128l
es'vsl
9.'19}
0c'L8

089t

e84t
c6'9L1
voLLL
¥0'8LL
E2LLL
62'G01
067201
0620l

«BH

clel

L8°Cl
s8¢l
oe'Ll
9.'6
[
Si'vy

Od

iL'g

el's
L6V
L5
vy
4504
8.€
or'e
ove

Qg

9g'ell  9¢8l
7204 S A
c0'svi SO°LL
or'eel Svvl
0280} 66°11
06°LS A
0.2t £6°L
E] 1D
JALLYINWND
06°1E cl't
95°.E L9
66'8€ oLt
19°8E LEE
c9'Le 9i'e
86'GE c0't
64°05 60'€
0605 8¢
06°05 1210
E] o)
JALLYINAND

8E'LLL

ceivt
Se'lEl
§e's6
LVLiL
Lt
0g6ct

QY

06c6

cv'es
6S'ES
68°G}
'Sl
98¢l
189
SI'Ss
SIS

eg

g0's

s|seq widd ueys JoYied gdd sajes|pu| ,

o1l 'speay sisAleuy oz1g
86l BEL8 00001 S¥'e
£t t1E6 LE'E6 A 002
99°L 2566 g6°Z8 0072 08t
b 68801 Lp'28 o8'L 09°1
L't SiZtl 82ty 08l or'1
£8°0 00821 979 ob'L Ge'L
GeE'L oe't
0,50 2L
r Al
5 aiynig % N 1203 S
B8 SIyL ysew 001L- JeAlBlyj
UNowy 9% = FALN
S0P 'speay sisAjeuy 8218
2eLs
25t ¥orLL 00001 St
12K 09811 £2°06 Sp2 002
AR 9102} £9°v6 002 08’1
gt'e 82021 99°E6 08'tL 09'L
e azizi 1626 09t o't
290 8.921 SO'P oL SE'L
190 £S221 €572 Ge'L o€’
190 £6421 €52 og' 7l
2l
§v aifnig % M 120i3 s
9218 SiIyL ysew 00l X 82 N1=7, LN
unowy o, 8zig

(auj N9310 Adses Jo ByojeSqY) "OU| ‘$82IN0SIY PUB|IIOWISIN

SNOILVYZIHILOVHYHO TV0OD H3AIH H3AMOd 302



sjseq wdd uey) 1ayiel qdd sezea)py) ,

00001
9g8'coP £LC - ELES eIl 68°L2 0Gve LS've £E£°906 20 St 680 Sv'e
L0°L6 20t 80'62 ee’L2l  ovee £1'8L 28'0e 06’861 9z't 681E o8’} St'e 00e
08°001 £0'v 0L'ee 6E°LLL 25791 €4°201 oe'st FANAS tve G696 ce't Q0C 081
AR YA 62¢ 86°ce E1'691 S2€El S6°L21 19'S1 o088 Yo'y lgss EEe 08'L 0oL
9l'se Syl 001 8e'291 P§L 2c'LS 6S°L s2el SL'e 1S801 162t 09°1 oPL
geel 980 89S lO'vL  60°S 98'0¢g ove L8 Qv 15911 086 oF'L =15
iB'S ev'l SLY G000l SIY 6552 le'e e'8l ¥6'¥ 11 L¥'6l Se't oe'tL
96°F Sl 19°¢ 68292 S.7C 89°vC 0ge 0s'9l 0e 8022} £8'ot og’L g2t
809 980 ov'e ES00L 22'¢% Ig'8g oLl 0L9 1 4" clect SOy sc'l
[74 85 iN -BH ad 3 D eg 5 qymg % IM eE] NS
TVYLINIWIHONI
00001 8ZIS SIyL gxezgdo) ‘1oL
JUNOWY %

poAladay-syY . (oulN Xo2un Adses JO BYOlRS(Y) "OU] ‘SA0IN0SAY PUBIAIOWISIA

SNOILYZIHILOVHVYHO TVOD Y3AIY H30MOd 300



s)seq wdd uey) sayjes qdd sajeoipuy ,

0sel v2e S0'9 00’161 EP'S 06ce 6S'E ov'oe LE'Y 'sisAfeuy a|dweg peeH
AV 08t JXAS 0L0LL OL'¥ gl'se S6'E c9'0e 10 4 'speeH sisAjeuy ezig
cr'él gt 89°9 9£'98L €L'S SEve (0} 4 6v'82 86’ ostil 00°001 Sve
€18 FAAN" 828 $L98L £6'P Ev've gL'y ¥6°0¢ a5'e tesilt S1'66 Sv'e 00¢
19'¥1 A S8°'S S8/8L 8bb 19'Ee I8¢ 9Ll 9G°'t 68911 €26 00°¢ o8t
162 LE°1 €5°S so'gsl  S2'v 022t 65E 2291 89 14019 LS°G6 08’1 09't
120t se't 60°S cs'88l 20'v 18'6e T LIS 15'€ LIt 81'E6 09’1 or't
LL'9 el gey p6’LEL  SP'E se'ge 092 6¥°'Sl Ss'e c80¢cl (¥ A or'tL se't
0g's oy S6°C 9v'80¢ ¢zt 12'G2 214 Ev'9l iv'e cricl Se°0L SE'L et
50’6 (51991 S9'E S6'6vC LB'C 91°G¢ le'e eL'St I6°¢ Licel 88°05 oE’L At
809 990 ore £S'00L 22'% l2'8e oLt 0.9 pLL cieet S0y sz’
uz £ N «BH ad ] 0 eg sV agfmg %M EE] NUIS
ALY TAWND
0000t  BZSSWL 0xezgdoy el
wnowy 9
paAjasay-sy {ouy Yoa1n Adieg 10 BYOJRSqY) "aU| ‘SB2INOSSY PUB|BIOWISIM

SNOILYZIHILOVHYHO T¥OD HIAIK H3OMOd 300



000 000 000 000 000 000 000 000 000 00’'0CL  00°00% Sve

8oLl FA*NS §8'9 S9°0 g9y 19°0 98y bLie 96°0 L8°66 S1'68 S¥'e 00'c
9.9z 059 9L vl 68°1 a0'st PLY 99'tl 08'6E £9°¢ LE'66 12 A 00 o8’
(Fe]> S¥Ll §6'0c ALK £6'02 9’0l Y102 LLEY 88t o9v'86 1556 08’1 09'L
£0'1§ SO'S1 96'82 LZA] y6°92 EL'61 £9'88 9e'0s 1S9 £6'96 BL'E6 09°1L ov'i
es'vL LLle cs'8y 6e'Ll 209y Lp'8E yS1LS 0v'9s 91'0¢ ¥9°'v8 108 or'l SE'L
0808 LYEE 1888 0g'te  08'SS eeLy ye 69 cb'6S 6E'lE 3°h 72 SE'0L se't ce'l
8/'o8 oA ¢c'el 9L'le  IS'1L ¥8°1L9 88'EL £61L LE'8S 62'%S 88°05 0e’1 Se't

£L86 6186 v6'L6 1826  £9'96 6v°S6 96'86 S0'66 1486 9Ey S0t ¢t

uzZ og IN BH qd 4 1D eg SY qi/mg %M 1eoid s
(%M} NOILO3r3Y INFWT T3 JAILYINWND (%) "034 "WND
pPaAaday-sy (auj y9a1n Adues 10 ByO|BSqY) 'OU| ‘S921N0SaY PUBR|AJOWISIM

SNOILYZIHILOVHVYHO TYOO H3AIH H3OMCd 300



ores 69¢ 0s'0l
02’6 s8¢ 0S's

098l 681 0L'9
uz ag N

4SS 001 01 PAYSNID

08'9¢c 0g8
0gegl 26t

08'S0L 85
+OH ad

SNOILYZIH3LOVHVYHO TVOD H3AID H3aMOd 300

0g'eL  60°S oeer
06'6c 9.7%¢ 0g'8e

OLlE €82  0Z0E

d

o] eg
TYLNIWIHONI

66'C
SOt
oce
7

syseq wdd uey) sayier qdd sajeoipu) ,

S¥S0l
£8911

85611
giymd

Y56

or'ie O+ W s2e
YO'vL WGZE WOOoL
agy W 00L+

%M pauelay bBuissey

(aug H9319 Adieg Jo ByOjESqQY) *OU| ‘SaDIN0SaY PUEBjaIOWISIM



L6} i8'¢ €9’
026 s8¢ 0SS

09'8L 681 09

uz EE) IN

YSaW 001- 03 paysnIY

s|seq wdd ueyy ssyies qdd saleopu) ,

86¢6L 06V g6 0F 82°¢ ve'ee OV 8crii
0ce8l c6¢ 06'6c 9.l'¢ gg'ge S0P €891

08'S0L 85V oL'ie €872 0zoe 02t 8611
+OH ad d ITs) eg 5V aimig
(dNOYD 3Z1S AQ) FAILYINWND

yv'G6
YO'vL
9s'v

% M

0+ W Sce
WSee WOO0L

WOooL+
peueley buissed

(suIy o1 Adles 10 By OjESqY) ‘OU| ‘'S82IN0SaY PUBjAIOWISAM

SNOILYZIHILOVHVHO TVOD H3AIH H3AMOd 300



000 000 000 000 000 000 000 000 000 0000 0000L O+ W S2€
{865 LLO0Z Z6EE  BYST tEOE  L8'lp  BEEC 0BEZ  98IZ 6208 098 WSZE WOOL
9596  68'96 666 Sv'U6 EL'SE 0996 096  O¥'96  SE'96  9LY  95P W OO+

uz 8g IN BH Ad d 10 eg SY a/mg %M palieey Buisseg
(% M) NOILOAM3H INIWII3 IALLYINWND (%) '034 "WND

08l 157¢ S9°L 610 50's ggeyr €0t 08ee €87 'sishfeuy ejdweg peey

6061 L2 29'g 6L°0 68 eS0r 92¢ gege 00y skl 0000 O+ W sge

516 6.2 LGS 8t'0 96°¢ l6'62 9l'e bLlE 00V B6SLL 098, WSZE WO0!)
098l  68'L 049 110 8BSy 0t €8¢ 0c0e 0O2¢ 8561 9S'y W 00L+

iz S N BH ad 3 n Bg sy qQi/ma % M pauieey Duisseq
(wdd) JAILLYINNND
4SS 00L- O} paysniy (duiy Heaun Adses Jo ejojesqy) *ou| ‘saoinosay puejaiounsam

SNOILVZIHILOVHYHO VYOO HAAIY H3AMOd 300



siseq wdd uey) sayies qdd sajeo)pu; ,

6666
00'GLL 8¢ 010 08'6EL  09'[E 08'sb 0L0 08'ses 197 LE6 60 Sbe
00'0s1 ey 08'le o0ole 0SSy 08'651 0g'ee 0g'ggt L0y £96¢2 580 Sbe oo'e
cg'tvi 990 0L'€El 00'00E 00'Gi og'esLl OL'LE 0s'6le 080 gl18 180 00e 08'L
Si'L 980 OL'8 0LQbe 1LY 09'G8 069 00'oel P 0E86 0ge 08’1 09°1L
S8l 16'1 §6°G og'sge  0g'L 0s'0v oSt o¥'sol 96°¢ ¢Z80tL ar6l 09’1 oyl
tg's £v'e PLe 0e'0er P2 09'Ge wo'e £8'G FAYR Sieet e0'le ov’l 51
XA 1320 vl 020y ¢tve'E 09'se 0t £8'S JASRS £69ct 85’0 SE’l 0E’L
96t SP'L L9'¢E 68¢9¢ GL'¢ 89've oe'e 059t 0€ 14 4%4" EB'OY o'l Sl
809 990 or'e ESOLL 22V 12'8E oLt 0L9 14 Lt SOt sg’l
uz 85 IN «OH ad E| 1D eg 57 qymg % M 03 AuiS
TWLINIW3HONI
00°00% ezig sy ysew QQl- ‘easy)
UNOWY % _ ez|S
ysoW 00L- 01 paysniy (au Y9910 Adieg Jo ByOjESqY) "OU| ‘$82IN0SAH PUBIAIOWISIM

SNOILVZIH3LOVHVHO V0D HaAl" H30MOd 300



siseq wdd ueys sayies qdd sayeaipug ,

osel L9 9L 0gesl  G0'S 022y £0'€ 08'ce £8'V 'sasAjeuy ejdweg peay
ob vl LL2 29'9 00’681 68'v ¥ ov 66¢ £6'8¢ 00v 'speaH sisAjeuy 8zig
£8'vL 621 Ly g6'6LC 298 18'EE 121> 8485 GL'e 60pLL 66°66 Sve
£L°6 EL} o lo'¥82 09'P EL'EE gg'e 6E°0¥ gL'E 15743} 06'96 Sp'2 o0¢e
6v'8 0L Sb'y 8Le82 €2V loee OL'E lE'LE al'e iegll S0'96 00¢ 08’}
£P8 LWL 0P 122> T 4% 18°0€ c0'e 94°6¢ 8L'E 258l pe'se 08'tL 09’1
ar'g pLL (s g1'682 B8°E 888 887%c BECE ¥ee G261 p6°'L6 09'L ov'l
69°'G L't 8g'e g¢'Log 862 1L'62 e el S0'€ 20¢ct 8r'cl or'tL =5 8
L0°S otl 9 197¢se i8¢ 9/.'¢2 iee t9'Sl ¢6'c gglel ar'is ce't oE't
S0'S 621 go'e 9.°'05¢2 i8'e 9.'52 A el'st c6¢ 25121 88°0S og’l sc'l
809 99’0 ore €SoLt ol 4 l2'8E oL’ 0L'9 vLL R4S SO’y S2'l
uz es IN OH ad E| e} eg sY qyma % WA 1o d IS
SALLYINNND
00001 eziS syl ysew QO0)L-  JeABiy|
WUNOWY % ez1g
ysow 0oL- O} paysnty (sujiy Xaa1p Adies 10 exolesqYy) *oU| ‘$32IN0SaY PUBIRIOWISIM

SNOILVZIY3LOVHVHO TVOD H3AIH H3UMOd ‘300



000 000 000 000 000 000 000 000 000 00001 6666 G¥'e
avoe 299 L00 SS°L 69°02 6v'v 0i'0 [ 4] c9'e GL°66 06'96 Sv'e 00°¢

SO'sy 69'8 1SV 6¥'c 85'.2 £5'8 (R4 ] v0'6E 2L'E £5'66 S0'96 0072 08't

98'GY 668 FAWA oe'e .62 0L°2) 626 L02CY £6°¢ 5686 A 08l 09'L

B8S' LY 1501 8sel 0c'9 £2'9E LL'1e 9591 ot'6¥y 92's LL'96 ¥6'L6 09°L or’l

8L'gL ce'le 100 R4 g88'lg  9%'l9 9s'vv vevb Sc'v8 vl62 95°2, 8v'eL ov'L Ge'l

ot'es 2865 15 = 8PS 69'Es 1509 =1 4] P£'98 bees IBYS op'LS SE'l oe't

8928 19709 (Repeie g9E$S F{0h 74 10’19 0L %9 6E'98 98'cS et o] 88'0S oe’l gel

P£'86 1586 0.'96 0’86 96'96 Or'G6 09'86 $5°66 £5°86 eV SO0y er

0z 8s N BH ad 3 5 eg 5Y giymg % A 180l] s

(%"IW) NOILO3r3Y INIWI13 3ALLYINAWND (%) "034 '"WNo
UsaW 00L- 01 paysnio (Ui Yol Adies 10 YOjeSqQY) "OU| ‘S92JN0S3Y PUBIAIOWISIM

SNOILVZIHI1DVHVYHD VOO HIAIK HIAMOd 300



Western Energy Co.
Rosebud Mine



GOULD ENERGY DIVISION
Sﬂ- |PO BOX 214
CRESSON, PA
STANDARD meomromss INC.

€CQ, INC. DATE: 06/10/93
ONE QUALITY CENTER SAMPLE NO: 1255483
HOMER CITY, PA 15748

SAMPLE ID: WESTERN ENERGY RUN #
91082001 SECONDARY CRUSHER REJECT
SAMPLED BY: SPLIT

DATE SAMPLED: DATE RECEIVED: 9/13/91
OTHER ID: POWDER RIVER BASIN COAL TOP X 0 AS-RECEIVED COAL

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER.

CERTIFICATE OF ANALYSIS

. . - ———— T S S . A S b e e W R mE G e de e T W S i e e P . W e e e e e T FER R ek e e e e mm aae wer d A ——

TRACE ELEMENTS

ARSENIC 4.75 ppm
BARIUM 40.80 ppm
CADMIUM < 0.10 ppm
CHROMIUM 3.56 ppm
FLUORINE 37.10 ppm
LEAD 4.98 ppm
MERCURY 169.9 ppb
NICKEL 5§.21 ppm
SELENIUM 1.56 ppm
SILVER o < 0,10 ppm
ZINC 9.11 ppm
ANTIMONY < 0.50 ppm

F e

APPROVED BY

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOGK.
NOT VALID iF ALTERED. :




gil STANDARD LABORATORIES,INC.

C.Q., INC.
! QUALITY CENTER BOX 80
HOMER CITY, PA 15748

DATE: 06/10/93
NASTRR WARNER HO. 125543
§AMPLE ID: RUN S1082001 WESTERN ENERGY

OPERATING CO: PROJECT 8000101 TASK 2.4

NINE: SECONDARY CRUSHER REJECT SPLIT
§AMPLED BY:  CUSTOMBR PROVIDED GROSS WRIGHT: 1735.9 X6
DATE SAMPLED: DATE RECRIVED: 04/13/41

OTHER ID: POWDER RIVER BASIN BAW COAL CEARACTERIZATION AS-BRCD SAKPLE TOP I 0

tCORRBCTRD REPORT -THIS RRPORT SUPBRSEDES ALL PRIOB RRPORTS

CERTIFICATE OF ANALYSIS

----------------------------------------------------------------------------------------------------------------------------------------

SCREEN SIZE

OR GRAVITY WEIGHT % ARGENIC BARIUN CADMIUM  CHROMIUN FLUORINE  LRAD  MERCURY KICKBL  SBLENIUM SILVER LINC  ANTINORY
0y

1 1/2"8¢ £33 LT3 W ¢ 61 1.5 4.0 £.9¢ 102.40 .94 0.81 ¢ 010 E.16 ¢ 0.50

DL 1348 3.40 5,15 42,00 ¢ 0.10 14 .00 §.82  103.50 5.08 01 ¢ 0.0 §.41 ¢ 050

T8 . 450 40,00 ¢ .10 .83 40,80 £.73 1750 £.13 &l ¢ 0.0 8.18 ¢ 0.50

3/8° §Q 1 284 .96 058 4430 ¢ 0.0 ETNS B PY ] §,38  190.50 L8 0,38 (b0 4.5 ¢ 0,80

284 ¥ 100N .40 391 B0 ¢ 010 L.01 29.50 £.82  173.40 5.62 Les ¢ 0.10 1270 ¢ 0.50

1008 X 325M 0.85 4,30 30,40 ¢ 0.10 .82 u1.90 6.80 175.30 4.8 .06 C 0.0 23,80 C 0.80

WKL 0.89  I.08 88.60 ¢ 0.10 g.60  T4.60 3.42 . 184,20 10,60 0.8¢ ¢ 0.10 257.70 ¢ 0.50

CUMULATIVE RRSULTS
SCREEN STZR
OB GRAVITY VBIGRT % ABRSBNIC BARIUX CADNIUN CHEOMIUN FLUOBINE  LEAD MEBCURY NICEBL  SELENIUM SILVER LINC ARTIKOKY
(t)

t1 1280 _ £33 LT M0 ¢ 0.1 .53 43,20 .90 102.40 1.9¢ 0,81 ¢ 0.10 B.16 ¢ 0.50

12 1T3M4%8¢ 36,13 15 2.1 ¢ 0.0 494073 4,81 10337 .06 L8 ¢ 010 6.08 C 0.50

AT I8 8¢ 62,81 LBE 4131 ¢ 0.0 313 4076 4,79 133.28 1.9 % ¢ 010 .30 ¢ 0,60

If8% 8Q 1 28K 9,83 3.2 4232 (0N 8 0.4 £.65  152.46 1.4 1.4 ¢ 010 6.4 ¢ 0.50

L84 X 100N 88.26  3.30 42,81 { 0.1D .11 3.1 LB 183,29 4.85 148 ¢ 0.10 €64 ( 0.50

100N T 325N §9.11 3.1 420 O 0.1 .18 1.0 £.68  153.48 §.8% 1.50 ¢ 0.10 5.84 ( 0.50

TN 100,00 3.29  43.11 ¢ 0.10 j.2¢ .3 432 15318 1.90 L49 ¢ 0.10 9.07 { 0.50

ALL TRACR RLEMENTS RRSULTR ARE STATED IN ppn BICEPT THOSE INDICAYED BY & WHICE ARR IN ppb

ANALYTICAL RESULTS ABE 3TATED ON & DRY BASIS

APPROVED B 5’@
APPROYED BY /Il"'fmu Z

A/

Z —

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.




& STANDARD LABORATORIES, INC.

. LNC. DATE: 16/50/93
UALITY CENTER BOT Z80 MASTER WAEKER XO. 12559]
{8 CITY, PA 15748

SAMPLE ID: BUN 91082001 WESTERN ENRRGY
BATING CO: PROJECT $0DO10L TASE I.4

I SECONDARY CRUSEER RRJECT SPLIT
LED BY:  CUSTONER PROVIDRE GROZE wEIcHT: 1735.9 £6
E SANPLED: * DAYE RECRIVED: 03/13/91

iR ED: POWDER RIVER BASIN BAW COAL CHARACTERIZATICN AS~BRCD SAMPLE TOP I 0
$CORRECTRE REPORT - THIS REPORT SUPERSEDRS ALL PRIOR BEPORTS

CERTIFICATE OF ANALYSIS

----------------------------------------------------------------------------------------------------------------------------------------

FERD BOR §IZIE 1%

BN $T18
RAVITY  VBIGKT ¥ ARSENIC  BARIUN CADKIDN CUROMIUS FLUORINE LEAD HERCURY WICERL GBLENIUN SILVER  ZINC ANTINORY
(4)
5 206 089 2090 ¢ 000 14T 8960 336 18BJ0 200 098 < 000 24z < 0.0
) §6.59 491 2840 ¢ 000 28 L1009 WLA0 B8 L2l ¢ 000 383 C 050
5 1502 52 10LI0 C 000 356 3350 330 1680 59 206 ¢ 0.0 283 < 0.50
0 £29 129 4500 ¢ 00 24 300 1090 B0 T3 089 (000 8.8 { 0.50
) 505 057 8200 ¢ 000 1L0 B0 12,60 21230 10 06z ¢ 000 16D < 0.50
) L9 LAY M6.20 ¢ 00 1670 120 1380 290,80 2360 208 ¢ D10 1670 ¢ 0.50
; L2 301 BTAD ¢ 010 1300 5680 1830 - 40240 2810 199 C 000 WD ¢ 050
: 130 1600 U6.60 ¢ 010 1010 5010 1890 20650 2800 2060 ¢ 0.0 Z0.60 ¢ 0.50
; §INE 006 10,80 0880 ¢ G0 2200 49.50 1140 400.00 6950 5,67 ¢ 0.0 78,90 ¢ 0.50
CUNULATTVR RRSULTS
38N 8128
WAVITY  VRIGET § ARSENIC  BARIUN CADNIVN CHRONIUN FLOGRINR LEAD WBRCURY NICHRL SELENIUK SELVER  LINC ANTINONY
U
; 206 089 290 ¢ 000 14T G960 336 ISRI0 200 089 ¢ K10 241 0.50
) §9.29 475 B3 ¢ 000 03 L2 406 10368 385 L0 (000 381 ¢ 0.50
5 B5.00 484 .20 ¢ 000 288 3L 82 10601 &1 LI ¢ 0.0 68 < 0.50
) 89.30 61 4233 ¢ 00 298 3245 426 10026 A26 LI C 000 39 ¢ 0.50
) 9.3 A4l WL ¢ 00 LS S0 A1 115 L8 L2 ¢ 000 0T (0.0
) .33 A 1613 ¢ 000 382 3O A9 LLE B0 L23 ¢ 010 4% ¢ 050
) S L3 AL3E O 0D LW LM SI3 L84 655 LIE (00 607 ¢ 0.0
§ WA A3 805 ¢ 040 401 G0 531 12082 583 LE ¢ G0 628 ¢ 0.80
AN 100.00 450 4906 ¢ 00 &M L6 533 1209 60 LS (0.0 6.3% ( 0.50
ALL TRACR BLENENY RESULTS ARB STATRD IN ppa EICEPY THOSR INDICATRD BY & VAICH ARG LN ppb
AMALTTICAL RRSULTS ARD STATRD OF A OBY BASLS APPROVED BY _
APPROVED 8 -44-»«,« Z —

FOR YOQUR PROTECT]ON THIS DOCUMENT HAS
BEEN PRINTED.ON CONTROLLED PAPER STOGK
NOT VAUB IF-ALTERED.”




4., INC.
QUALITY CENTER BOX 280
ONBR CITY, PA 15748

SAKPLE ID: RUN 9108200]3¥ESTERN ENERGY
PERATING CO: PROJECT 9000101 TASK 2.4 e

INB: SECONDARY CRUSHER RRIECT SPLIT .. ..
AKPLED BY:  CUSTOKER PROVIDED GROSS WE
ATE SANPLED: DATR RECE

THER ID: POWDER RIVER BASIN RAW COAL CHARKCT lT{ON AS*RBGD SAEPLE TOP 10 -
$CORRECTED REPORT -THIS REPORT SUPEHSEDES ALL PRIOR REBORTS

CRATIFICATR OF ANALYSIS

...........................................................................................................................................

PERD ROR SIZR  3/4"Sq X

CREEN SIZE "
R GRAVITY . WEIGHT X ARSEWIC BARIUK  CADMIUM

:'fNIGKEL SELENIUH SILVER-*'  ZINC ANTIHONY

.25 CO6.25 . 055 20,70 ¢ .513j< : ¢ 0.50
30 6085 2,00 3L70 < 207 <:0.50
35 1085 195 3LE0 < g5 ¢ < 0.50
A0 © 469 336 105.00 < A0 X ¢ 0.50
.60 IS I TN 15 £ T 1 TS T Sl ¢ 0,50
80 103 1L 2TAD < 69 ¢ ¢ 0,50
00 0.52 304 686,20 < A < 0.50
A5 LS 682 3110 < R < 0,00 ¢ 0.50
A5 SINE - 0,52 1150 223,00 ¢ ST 0, ¢ .50
: CUHHLATIFE’RBSULTS
CREEN SIZR-- : : SUREE ONEL R - ,
R GRAVITY vwsxcnr y: gnsznzc BARIUN  CADMEON:::CEROMID , AD - HERCHS CIBL - SBLENIGN. . 'SILVRR.:r - ZINC ANTIHONY
.25 . 45.25:; S5 2000 ¢ 0 SCO010 G B3 ¢ 0,50
.30 BT.10 - 1.86 3151 ¢ 4.1 00 430 ¢ 0,50
35 : 88 L5 ¢ 0 @ 00y 460 < 050
AD 96 35,36 ¢ 0 SO0 S 4T ¢ 0,50
69 S0 388 ¢ o O 08 505 ¢ 0,50
.80 A0 3917 ¢ 0 O 00 521 ¢ 0,50
00 S0 4318 ¢ 0.l 08 B3 < 0.5
A5 A8 LI 64 DT SCO000 54 ¢ 0,50
A5 SINE 10000 201 4041 < 0K ¢ BI0ETE <050

ANALTTICAL RESULTS ARE STA! isfi

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
“NOT VALID IF ALTERED.




g STANDARD LABORATORIES, INC.

0., INC. DATE:  06/10/%3
QUALITY CENTER BOX 280 MASTER WARMER NO. 125591
MER CITY, PA 15TW8

SAMPLR ID: RUN 91082001 WESTERN ENRRGY
PERATING €O: PROJECT 90DOIOI TASE 2.4

"NE: §BCONDARY CRUSHER REJECT SPLIT

PLRD BY:  CUSTOMEE PROVIDED GROSS WEIGHT: 1735.9 €6

ATR SAMPLED: DATE BECRIVED:  09/13f91

‘HER ID: POUDER RIVER BASIK EAW COAL CHARACTERIZATION AS-RECD SAMPLE T0P I 0

INSUPFICIENT MATERIAL FOR 1.25, 1,39, 1.3% AND 1.40 GRAVITT ARALYSIS
tCORRRCTRD ERPORT -THIS REPORT SUPERSEDRS ALL PRIOR RRPORBTS

CERTIFICATE OF AWALYSIS

------------------------------------------------------------------------------------------------------------------------------------------

FRBD FOR SIZE 240 T 100K

‘RREN 81K

! GRAVITY WEIGHT X ARSENIC  BARIUK CADMIUM CHBONIUM  FLUOBINE LEAD  MBRCUBY  NICEBL  SELENIUN  SILVER LINC  ANTIMONY
[1] .00 0.00 0.00 f.00 0.00 0.00 0.00 .00 0.00 0.00 600 0.00 0.00
30 0.00 .00 0.00 .00 D.00 .00 0.00 0.00 0.00 0.00 0.00 .00 o.00
15 0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.00 0.0 0.00 0.00 .09 0.00
10 0.00 6.00 0.00 3.00 0.00 0,00 .00 0.00 0.0 .00 0.00 0.00 .00
&0 92.68 .4 8.37 ¢ 0.10 .46 350 .68 184.30 .4 LW ¢ 010 10,00 ¢ D.50
L1 1.53 IARL ] .40 ¢ 6,10 8,52 96,50  1Z.80 - 130.30 .0 0.64 < 0,00 134,00 ¢ 0.0
00 1.20 .89 126,10 ¢ 0,10 15.60 122,90 15.60  Z00.B0 34,60 1.4 ¢ 616 83.20 ¢ 0.50
L 0.54 1.5 95.10 < ¢.10 0 101,80 12,30 10470 51.10 580 ¢ 010 9510 ¢ 0.50
§5 SIRE 3.05 3.6% 184180 ¢ 0.0 22,50 25,99 L B0 1b.ED 84,60 5,51 ¢ D0 110,30 ¢ 0.50

CUMULATIVE RBSULTS
HBEK SILE
» GRAVITY VEIGHT X ARSENIC  BARIUN CADMIUM CHROMIUN FLUORINE LEAD MBRCURY  NICKRL SBLBNIUK SILVER LINC  ANTINONY
()

4] 5.0 0.00 1.90 0.0% b0 0.0 0.00 ¢.00 .90 0.00 0.0 .00 0.0
30 0.00 0.00 ¢.00 0.00 g.00 0.00 0.00 .00 0.00 0.00 0.00 -0.00 0.00
35 0.00 ¢.00 g.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
10 9.00 ¢.00 0.09 1.0 0.00 0.00 .00 0.00 0.00 .00 0.00 0.00 .00
&0 §2.58 3.31 B3 ¢ 0D 26 3150 .69 154,50 .4 1.28 ¢ 0,10 10,00 ¢ 0.50
L1 85.21 1.8 .31 ¢ 0.0 (LTI E Y 4 .93 0 i.% L2y ¢ 0,00 1436 ¢ 0.50
o 86.41 1.2 10,16 ¢ ¢.18 (451 B TS0 .08 154,61 3.4 L ¢ 010 15,04 ¢ 0,50
§6 §6.45 © 3.30 a1 .90 LT L1200 1543 1.6¢ .26 ¢ 0,10 15.4%8 { 0.8
45 STNL 100,00 3.4 8,91 < 000 160 M L75  153.14 6.08 151 ¢ 0,10 i8.3%8 ¢ 0.50

ALL TRACE BLEMENT BBSULTS ARE STATED IN ppn BICRPT THOSE INDICATED BY # WHICH ARB IN ppb
ANALYTICAL RRSULTS ARE STATED ON A DRY BASIS APPEQVED BY

APPROVED BY

FOR YQUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON'CONTROLLED PAPER STOCK.
: NOT VALID IF ALTERED.




g STANDARD LABORATORIES, INC.

., INC. DATE: 06/10/33
| QUALITY CBNTER BOX 230 HASTER WABNER NO. 128541
10MER CITY, PA 13748

SAMPLE ID: BUN 91082001 ¥WBSTERN ENEBGY
IPERATING CO: PRGJBCT 30DO10I TASE 2.4

[ENE: SECONDARY CRUSHER RRJRCT SPLIT :

AMPLED BY:  CUSTOER PROVIDED GRO3S WRIGHT: 1735.9 £G

TR SANPLED: DATE BECBIVED: 09713481

JTHER 1D: POWBER RIVER BASIN BAW COAL CHABACTERIZATION A8-RBCD SAMPLE TOP I ¢

INSUFFICIENT MATRRIAL BOR 1.2§, 1.30, 1,35 AKD 1,40 GRAVITY AMALYSIS

$COBRRCTED REPORT -THIS REPORT SUPERSEDRY ALL PRIOR RRPQRTS
CERTIPICATE OF ANALYSIZ

------------------------------------------------------ —— e R A R

FRED FOR SIZE  106M I 0

CRREN 8IZ8
B GRAVITY VBIGHT % ARSENIC BARIUM CADNIUY CHRONIUX FLUORINE LERAD NERCURY  NICERL  SELENIUN  SILVER ZINC  ANTINOWY
"
¥4 0.0 0.00 .00 0.00 0.00 .00 0.00 .00 6.00 0.00 0.00 0.00 0.00
30 0.0 0.00 0.9 0.00 .00 .90 0.00 0.00 0.00 0.00 6.00 0.00 0.00
.35 0,00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 ¢.00 0.00 0.00 0.90 .00
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 9.00 .00
.60 80.31 34 1740 ¢ 010 .06 39.80 5.08  L1T.H0 3.65 1.§3 ¢ 0,10 110.40 ¢ 0.50
A0 1.50 0.76  66.80 < 0.10 1.28  81.10 §.00  103.70 i1.10 0.1 ¢ 010 16710 (0.0
Jo 2.1 Liz M0 ¢ 010 9,63 160.80  13.30  -150.00 17.80 0,50 ¢ 010 29%.20 ¢ 0.50
4 1] .68 1.51  180.30 ¢ 0.10 25.80° 200.60 18,30  10Z.60 3.1 b.e2 ¢ G610 ITLT0 ¢ 0,58
45 BINE 6. .70 33300 ¢ 0.10 .00 320 W60 MW 40,20 6.1 ¢ 0.10 630,20 ¢ 0.50
CUMULATIVE RBBULTS
CRBBN S1ZR

B GEAVITY ¥EICHT % ABBENIC BARIUN CADNIUM CHROMIUM RLUORINE 1LBAD MBRCURY  NICERL  $BLENIUN SILVER TINC  ANTINONY
| | St
0.00 0.00 0.00 0.0 0.00 0.0 0.00 0.00 3.00

W28 0.00 0.00 0.00 ¢.00

30 ‘ 0.00 0.00 0.00 6.00 0.00 ¢.00 0.00 0.00 0.00 0.00 p.00 0.00 0.00
513 0.0 9.00 0.99 b.00 t.09 b0 9.00 0.00 .40 000 b0t .00 0.00
0 0.00 0.0 0.00 .00 ¢.00 0.00 .00 .00 4.00 0,00 0.60 0.00 0.00
.60 86,37 EIR A -1 I G A 1 .08 38,50 5.08 Il 3.65 183 ¢ 0.0 1640 ¢ §.50
80 84,21 3,18 .9 ¢ 010 8 5.43 20722 4.3 1.8 ¢ 0,10 11547 ¢ 0,50
00 46,98 L4 U8 ¢ g0 .60 4.0 §.67 05,52 L1311 LA ¢ 6,10 120,48 < .50
Ah 83,66 L3812 B A 1 I A [ 4,28, §1L.13 5.04  202.51 §.52 S0 € 0,10 128,21 (0,50
A5 SINR 100,00 .12 4606 ¢ 610 £.3% 5132 7.22  199.1% 1.12 180 ¢ 0,10 180,03 < 0,90

ALL TRACE RLEMENT RESULTS ARR STATED IN ppe RICEPT THOSE INDICATED BY & WHICH ARB IN ppb

ANALYTICAL BESULTS ARR 8TATED CN & DRY BASIS APFROVED BY

aepaoven By </ . —

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.




CR, INC.
ONE QUALITY CENTER
HOMER CITY, PA 15748

SAMPLED BY:

DATE SAMPLED:

GOULD ENERGY DIVISION

PO BOX 214

CRESSON, PA 16630

2TANDARD LFIBORRTORIES INC.
6710/

SAMPLE NO: 1£5bd4

SAMPLE ID: WESTERN ENERGY RUN
#951082001

DATE RECRIVED: 8/13/91

OTHER ID: POWbER RIVER BASIN CRUSHED TO 100M CHANGE IN RAW COAL
SIZE DIST WITH CRUSHING

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER.

TRACE ELEMENTS

ARSENIC
BARIUM
CADMIUM
CHROMIUM
FLUORINE
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
ZINC

ANTIMONY

FOR YOUR PROTECTION THIS DOCUMENT HAS

BEEN PRINTED ON CONTROLLED PAPER STOCK.

NOT VALID IF ALTERED. -

CERTIFICATE OF ANALYSIS

L A BE ik A e W W R A AR o o Y MR R M WA s A M M L T M G i e e e e W SAL WA M e e L A e e S L U e AR R W S e A B AL e . . v R M e e M ——

2.66 ppm
44.10 ppm
< 0.10 ppm
3.52 ppm
415.30 ppm
5.39 ppm
160.2 ppb
T.12 ppm
1.07 ppm
< 0.10 ppm
14.1 ppm

< 0.50 ppm

APPROVED BY




& STANDARD LABORATORIES,INC.

€.q., INC. DATR:  06/10/83
1 QUALITY CENTER BOX 280 MASTER WARNER NO. 125634

HONRR CITY, PA 15748
SAMPLE ID. RUY 21082001 WESTERM BNERGY
CPEEATING €0: PROJECT S0DO1U1 TASE 2.4

HINE:

SAMPLED BY:  CUSTOMER PROVIDED GROSS WRIGHT:

DATR SANPLED: DATE RECEIVRD:  04/13/91

OTHER ID: POWDER BIVER BASIN CHANGE K RAW COAL SIZE DIST. WITH CBUSHING,

CRUSHED TO-100M. ALL WRIGHT % ON A DRBY BASIS
tCORRECYED REPORT -THIS REPORT SUPERSEDES ALL PRIOR BEPORTS
CEETIPICATE OF ANALYSIS

------------------------------------------------------------------------------------ A 8 = T e e R A

SCREEW SIZE :
OR GRAVITY WEIGHT ¥ ARSBNIC  BARIUN  CADMIUM CHROKIUM  PLUCRINE  LEAD  MERCURY  NICKEL  SELBNIUN  SILVER LINC  ANTINONY
()

11004 3.4 0.81 22980 C 0.10 13 W £.29 56.50 5.3% 0.0 ¢ 0.1 350 O 0.50
100K T 325M 11.08 .34 16,30 ¢ 0,10 ALK Y L 1TW 5.44 &0 ¢ 0. e ¢ 0.50
XD .48 0.13  BZ.80 ¢ 0.10 .31 680 §.02  220.50 8.2z 0.45 ¢ 0,10 40,30 ¢ 0.50

CUMULATIVE RRSULTS

SCREEN §IiB
OB GRAVITY  VEIGHT % ARSENIC BARIUM  CADMIUM CHROMIUN PLUORINE LBAD NBRCURY  NICEEL  SBLENIUM SILVER ZINC  ANTINONY

(t)
008 kN3 t.81 22380 { 0.0 FI A B T 1 LY 58,50 5.36 LU (b1 FIE 1 S T 1
1008 1 325H 14,55 32T . ¢ 010 L.56  25.1% 3.9  167.01 5.44 1.9 ¢ 010 .33 ¢ .50
LM I 0 106,00 2.8 3.4 < 01D .91 .98 4.66  140.62 6.14 38 ¢ 01k 15,72 ¢ 0,60

ALL TBACE BLEMENT BESULTS ARE STATED IN ppm RICEPT THOSE INDICATED BY ¢ WHICH ARR IN ppb

ABALYTECAL BRSULTS ARE STATRD ON A DRY BASIS
APPROVED BY <:;;;r14

APPROVED BY —

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID {F ALTERED.




: STRNDFIRD lﬂBORFITORlES INC.

GOULD. ENERGY DIVISION
PO BOX 214 5
CRESSON PA 15530

CQ, INC.
ONE QUALITY CENTER
HOMER CITY, PA 15748

SAMPLE ID: WESTERN ENERGY .RUN
#91082001 SECONDARY‘G USHER REJECT

SPLIT
SAMPLED BY: | ; o
DATE SAMPLED: | . ‘DATE.RECEIggp:j92i3/91
OTHER 1ID: POWDER RIVER BASIN AS RECD GOAL 1.30 SINK CRUSHED
100M .
CERTIFICATE OF ANALYSIS
TRACE ELEMENTS CORRECTED REPORT - This
‘ report "supergef'dés : ll prier reports
ARSENIC 1.67 ppm
BARIUM 32.70 ppm -
GADMrUM < 0.10 pp@
CﬁRCM’iUM 4.99 ppm
FLUORINE . 73.40 pp@‘g
LEAD 8.89 péﬁ:
MERCURY 284.3 ppb

11.00 ppm -~
SELENIUM 1.00 ppm -
SILVER < 0-10 ppm .-
z;&c-  42.50 ppm
ANTTHONY | ‘< 0.50 ppi

APPROVED BY_

FOH YOQUR PHGTEG'I'IONTHLS DOCUMENT HAS -
BEEN PHINTED ON.CONTROLLED PAPEH STOCK.

_NOT VALID IF ALTERED



ﬂ STRANDARD LABORATORIES,INC.

,» 1%, bATR: 0671094
ALITY CENTER BOI 280 HASTER WARNER KO, 125670
B CITY, P4 15743
SAMPLE ID: RUN 91082041 WBSTERN ENBRGY
ATING CO:  PROJECT 40DOLOT T4SE 2.4
SECONDARY CRUSHER REJECT SPLIT

LED BY:  CUSTOMER PROVIDED GROSS WBIGHT:
SANPLED: DATR BECBIVED: 03713791
R Ib: POWDER RIVER BASIN RAW COAL LIBEBATIQN. 1.3¢ BINE OF A3-RBECD SAMPLE CRUSEED T0 100M. ALL WEIGHY % ON A DRY-BASIS

INSUPPICIENT NATERIAL POR 1.28, 1.30 AND 1,35 GRAVITY ARALYSIS
GRRECTED REPORT - THIS BEPORT SUPERSEDES ALL PRIOR RBPORYS
CERTIFICATE OF ANALYSIS

------------------------------------------------------------------------------------------------------------------------------ -

BN SIZE
BAVITY  WBIGHT X ARSENIC BARIUN CADNIUN CHRONIUN FLUORINE LEAD MEBCURY NICREL GBLENIUN SILVER  ZINC  ANTINOKY
0.00  0.60  0.00  0.00 0.00 000 000  0.00  6.00 000 0.00  0.60  0.00
0.00  0.00  0.00 0.0 .00 008 000  0.00 .00 Q.00 0.0¢ 000 0.0
0.00  0.00 0.0 0.0 0.00 000 0.0 000 0.0 0,00  0.00 000 0,00
MO8 L3 BT 010 10T 4,00 427 29003 10T L3 ¢ 000 5250 ( 0.59
309 0T 400 ¢ 0.0 544 5580 9.07 30000 &45 054 C 0,0 1220 ¢ 0.50
10,03 064 880 ¢ 0.0 LA 830 531 90,00 - 86 040 ¢ 010 1200 ¢ 0.50
353 0B 390 0.10 9,03 138,60  6.37 235.00 2070 045 ¢ 0.0 BE.60 ¢ 0.50
2,51 356 13080 ¢ 0.0 1240 10L& 2530 200,00 330 230 ¢ 000 1280 ¢ 0.50
SINE 696 5.83 B30 C 000 10,60 BO.60  30.20 36L20 2530 LI 0.0 MEID C 0.50
CUNULATIVE RESULTS
X 128 ,
WVITT  YBIGET X ARSENIC 'BARIUN CADMIUK CHRONIUM FLUORINB 1LEAD  MBACURY NICEBL SELBNIDN SILVER  ZINC  ANTINONY
{$)
0.00 0.0  0.00 0.0 0.00  0.00 008 000 .00 000 000 000  0.00
0.0 .00 080 009 .08 B0 800 60 008 000 000 000 0.00
0.00  0.00 0.00 0,00 0.00  0.00 000 000 000 000 000  0.00 0.0
CTO I S TR N S B B (' LOT 400 427 29003 30T LT ¢ B8 5250 ( 0.50
M1 L8 86 ¢ 010 039 49,76 685 29560 608 081 (010 30.00 ¢ 0.50
.20 141 0.9 ¢ 00 LA SLTE 66 2TL85 633 0,85 ¢ 000 .83 ¢ 0.0
90,73 LA 2842 ¢ 0D .58 5802 BT 20051 6.98 0.8 ¢ 0.0 30.21 ( 0.50
.24 LB 3129 ¢ 000 L19 5920 T4 21050 T80 08T € 000 3L3E (0.5
SINE 10000 1.80 380 ¢ 0,10 5.8 59.90 8.0 TR} 838 091 C 0.00  39.05 ( 0.80

ALL TRACE ELEMENT BBSULTS ABR STATED IN ppw RECEPT THOSB IMDICATED BY ¥ WHICE ARR IK ppb

ANALYTICAL RBRULYS ARR STATED OK A DBY BASIS APPROVED BY

)
APPROVED BY 41—.,«.44 4. —

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.
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AMAX Coal Co.
Belle Ayr Mine



ﬂ STHNDHRD lﬂBORFITORlES INC.

GOULD ENERGY DIVISION
PO BOX 214 ‘
CRESSON, PA 16630

cqQ, INC. DATE: 06/12/92
ONE QUALITY CENTER SAMPLE NO: 133983
HOMER CITY, PA 15748 -

SAMPLE ID: BELLEAYR SECONDARY
CRUSHER REJECT SPLIT MINE SITE -
SAMPLED BY‘

DATE SAMPLED: . DATE RECEIVED: 11/06/91
OTHER ID: POWDER RIVER BASIN COAL AS-RECEIVED RAW COAL jj
CERTIFICATE OF ANALYSIS

TRACE ELEMENTS

ARSENIC 2.71 ppm
BARIUM $i ' 18.8 ppm
CADMIUM ‘ < 0.10 ppm
CHROMIUM 2.91 ppm
FLUORINE ' 59.30 ppm
LEAD V' | 2.43 ppm
283.72 ppb
SELENIUMi tt 1.20 ppm
SILVER - ) | < 0.10 ppm
ZING o ff 8.04 ﬁﬁm
ANTIMON? N | < 0.50 ppm

APPROVED BY CZjS":;;%%Lq

M/ /l

FORY@UﬁPndmmaONTm&DOCUMENﬂmm
BﬁumNmDQNQmﬂmxﬁmRM%RSmmK
o, NOTVALID I ALTEREB b




is L§TFINDFIRD LABORATORIESINC.

4., IHC. DATE:  06/09/92 .

QUALITY CEWTER BOX 280 HAS‘]‘-ER HHNER ‘N0, 133983
OHER CITY, PA 15748

SAYPLE ID: RUN. 91102301 BELLEAYR oo
PERATING CO: PROJRCT 30DO101 TASK 2.4 s :
INE: .
AMPLED BY: - CUSTOMER PROVIDED GRGSS i‘EIGHI.A ,
ATE SAMPLED: DATE EECEIVED 11/06/31

THER ID: .~ POWDER RIVER BASIN RAW COAL CHARAGT ZRTIUH 45-RECD SAMPLE TOP X 0
© HOMINAL 6 TONS. ALL WRIGHT X ON-A DRY-BASIS.
*CORRECTED REPORT-TRIS REPORT: SUPEESRDES ALL PRIOR. REPOF.‘I'S
CRRTIFICATE OF AHALYSIS

e e e e e e e e e e e e e e R e Sk e i e = T Bt o8 8 e B

CREEN SIZE R . o
R GRAVITY" . WRIGET X ARSENIC BARTUM  CADMTUM::CHRONIUN : FLUORINE  LEAD WERCURY WICKEL SRLENEDY SILVER .. - INC ANTIHONY

LS 6 TR

549 1501 ¢ : 1.88 32530 L3 LI < ¢ 050
YT LA AT 3TE 2140 < . 59.60 2.31 . 338 112 < ¢ 0.50
MY X3/8Rse 2.3 L5 1048 < W5 59.90 2.25 32 LM ¢ 0.50
'L zau 36,13 L8 1140 ¢ 0. 2. 5.0 LN R R B ¢.0.50
8K X 100K - 0.7 2.85 1340 ¢ BHLT0 3.51 §.55 142 ¢ - ¢ 0.50
00K X 3254 0,15 .70 1220 ¢ - (920 48,80 4,21 59; ou 63 168 < ¢ 0,50
150 8 N Bt 486 2170 < 45,60 5.2 2N W68 9D < ¢ 0.5
‘ - CUNOLATIVE RRSULTS
CRREN: SIZE L S
" L. WRIGAT % ARSRNIC ~BARIUN FLUORINB = LBAD NICKRL  SRLENIUN SILVER NG  ANTIHONY
549 1510 ¢ 47.20 1.88 L3 LI o 5 0.50
(.01 25,32 < 5749 2. 56 122 ¢ 0.8 ¢ 0.50
2,89 19,40 < 8.4 U 145 LIS ¢ 0n ¢ 0.50
2,50 16.43 < 56,16 2.20 B8 LI1T ¢ b0 ¢ 0.50
XT00K W 050 16T « 5615 - 2.2 39 L7 0 ¢ 0.50
00K X° 3253 99.88  2.50 1640 < 56. 14 2.2 L0 L1 < Db < 0.50
W0 9999 251 1641 ¢ 56:13 2.22 520 118 <010 ¢ 0,50
ALL TRACR ELENENTS RESU ATED IK ppa RXCEPT THOSE Innicirzn BY ¢ VOICR ARR IN ppb

ANALTTICAL BRSULTS ARR STATR
e APPROVED Y

APPROVED BY %A'Q)

- FOR YOUR PROTECTION THIS DOCUMENT HAS
“BEEN PRINTED ON CONTROLLED PAPER STOCK;
: o NOT VALID 1F ALTERED.




ﬂ STANDARD LABORATORIES,INC.

o8 NG, DATE: 86/10/%3
| QUALITY CENTER BOI Z#D MASTER WARNER NO. 133983
10KER CITY, PA 15748
SANPLE ID: RUN 91102301 BELLEATR
OPEBATING CO: PEOJECT SGDOTO1 TASE 2.4 -

KINE:
IAMPLED BY:  CU3TOMER PROVIDED (RO38 WRIGHT:
JATE SANPLED: DATE RECEIVED: 11/06/91

)THER ID:  POWDRE RIVER BASIN BAY COAL CHARACTERIZATION AS-RECD SAMPLE TOP X 0
ROXINAL § TONS. ALL WRIGET ¥ ON A DRY B4SIS
$CORRECTED COPY-THIS REPORT SUPERSEDEA ALL PRIOR REPORTS
CERTIFICATE OF AWALYSIS
FRED POR SIZE  +3/4" 8¢
SCREEN SIZR
B GRAVITY  VBIGHT % ARSENIC  BARIUN CADMIUN CHROMIUM PLUORINE LRBAD KERCURY WICKEL SRLBNIUN SILVER  ZINC ANTINON)

{t)
1.28 16,78 3.68 8.08 ¢ 0.10 Lzt 12410 116 338,18 .85 Ly ¢ b1l .15 ¢ 0.50
L3t 52,78 3.4 28,30 ¢ 0.10 213 30.00 .11 284,20 3 L13 ¢ 010 5.4 ¢ 0,50
38 ¢.06 L.15 16.90 ¢ .10 §.66 34,90 5,97 89120 {11 ¢.11 ¢ 610 1.6 ¢ &.30
1.40 .91 1L.u §t.20 < 0.10 16.20 44,80  12.40 369,50 10,20 0.6¢ ¢ 0,30 104,50 (¢ 0.50
.60 1.1% 1.8 330 ¢ 0.0 19.60  T0.60  Z8.60  §3Z.80  15.80 0.1 ¢ 0.10 3160 ¢ 0.50
80 0.16 .08 ML ¢ 0.10 22.80  %0.60  iT.10 411,90 17.10 0.84 ¢ 0.10 .80 ¢ 080
1.00 0.0% 2,19 269.60 ¢ 0.10 26,70 111.90 35,00 68E.60  24.00 L2 ¢ 0.10 £5.40 ¢ 90.5¢0
1,45 g.01 8.87 23110 ¢ 0.10 125.80 93,70  50.00 1054.10 119.80 I.83 ¢ o010 1325.90 ¢ 0.50
45 SINE 0.01 8.71  498.60 ¢ 0.0 157,98  118.80  24.80  184.2¢  76.90 46 ¢ 0,10 15370 < 0,50
CUMBLATIVE RESULTS
CRREN SIZE :
f GRAVITY ¥BIGHT & ARSENIC  BARIUN CADMIUX CHRONIUN FLUGRINE LEAD WERCURY NICERL SELENIUM SILVER LINC ANTIXONS
+
.25 3078 31,68 8.08 ¢ 0.1 .24 134,10 1.16 335,70 1.8 L4 ¢ 010 395 € 0.50
30 93.83 3.81 2.8 ¢ 0.0 1.84 §0.97 i.80  301.1% 3.0 L2 ¢ 0.1 £.92 ¢ 0,50
[.3§ 97.5% 1.4 i2.09 ¢ 0.10 .00 5.8 19T 313.46 in LIl ¢ .10 §.20 ¢ 0,60
Y40 98,56 1.4 T ¢ 01 L1 59.M .07 MMAL0Z .18 Lzg ¢ 0.0 6.17 ¢ 0.50
.60 83.71 3.3 5.9 ¢ 0.0 1,30 59,88 238 316.54 .3 L ¢ 010 6,47 ¢ 0.50
1.80 84,87 3.3 W48 ¢ 010 .31 5491 .40 316.69 3.38 L0 ¢ .10 6.52 ¢ 0.50
1,00 49.62 1.3 .60 ¢ 010 .38 LU 242 31688 3.3 1.20 ¢ GLID 6.5 < 0.5%0
A5 99.93 KPR} .82 ¢ 610 2.3 M. .62 6.9 W L2 ¢ 0.1 5,68 ¢ 0.%0
48 5INK 100.00 1.3 26.95 ¢ 010 .60 59.98 v 316,87 £ 1 .26 ¢ 018 6.78 ¢ 0.50

ALL TBACE ELEMENT RRSULTS ARE STATRD IN ppm BIBCPT THOBE INDICATED BY & WHICH ARR IN ppd

ANALITICAL RBSULTY ARE STATED ON A DRY BASIS
: APPROVED BY

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID If ALTERED. :




C.Q., |
| QUALITY CENTER BOX 28(. =
HOKER CITY, PA 15748

GPERATING CO:
HINE:

SAMPLED BY:
DATE SAMPLED:

OTHER ID:

I¥¢G.

C s 05/10/92 L
“"*L‘A*STER ! R 7|1 NO. 133983

SAHPLE ID RUN #91102301 BELLEAYR
PROJECT 9000101 ™K 2.4

CUSTOMER PROVIDED GROSS HEIGHT

* DATE RECEIVED 1!]06[91

POWDER RIVER BASIN RAV. cou cnmcrgmmou AS axcn samg Top’ pol N
NOMINAL 6 .TONS. ALL WEIGHT ' -
tcoamacren cow <JHIS REPOR

‘ cxmncua 0F: musrs

-___-____-_.-------_--_---.....-.._--_----------- ..................................

GCREER STZE
OR GRAVITY

1,25

130

1.3§
1.40
1,60
1.8¢
2.00
2.45
8.5

SCRREN SIZE .
or GRAVITY

1
1
1
1
I
1,
2
2
2

2
3
35
A0
60
8
00
]
45

SINK

SINE

GUHULATIVE RESULTS

wi;mﬂr ¥ Aasmc, BART

100,00

'PEED' FOR SIig - 3/4 SQ i 28H

¥RIGHT. ¥ ARSENIC ZINC ANTINOK

BARIUH HEEGURY

R

30093 *'-‘m;soﬂ 0,10 £.96 ¢ 0.50
60,12, 205,10 L0200 600 ¢ 0,50
AL 316.90. L0 2m00 < 0.5
1.5, . 1. 410,50 B¢ 2010 22,90 < 0.50
2.3 CS840 B4 UULOL ¢U000 0 2490 ¢ 0,50
0.5 59 598,60 IT.00 ¢ 0398 ¢ 010 42.60 ¢ 0.5¢
013 400 12160 AL 3L LM Co000 12570 ¢ 0.5
009 490 11080 ¢ 1234 80 3590 ULAT:< 0,000 13540 < 0.50
0047 1560 13100 A0 200 000 805,70 < 0,8

LINC ANTIKOX

0 '1:Sfif.
0,651

— -3 Oy TN s LS ORI AD
— A - IND G — e N D
.

4 N L o O o D ey
bl Pl B o B s B — )

OO0 =2 w3 A =3 O & WM e
e e R e e N e e T s T Y
= — - — N - -

FOR Y@UR PROTECTION THIS DOCUMENT HAS
BEENPRINTED ON CONTROLLED PAPER $TOG

- NOT VALID JF ALTEHED T




= STANDARD LABORATORIES,INC.

JING L o DATE: . 06/09/92
!UALITY CENTER BOX zso o HASTER WARNER NO. 133983
(BR CITT, PA' 15748 ,

: ‘ " SAMPLE ID: RUN $91102301 BRLLBATR
RATING CO: -PROJRCT 90D0101 TASK 2.4

'8
PLED BT:  CISPONER PAOVIDRD GROSS_VELGHT:
£ SANPLED: | Lo DRIV /0851
m: 1 dis ,,;m”ceu. cmncmrmm 4S-RECD SANELE T0P X 0 -

“PRIOR REFORTS

AL POR 1,35, 140, AND'1,60 GRAVITIES.
yssn*maﬁg;zz 28K X 1008

s, oo
RAVITY - -VETGHY ¥ AESENIG CBAIN CHMTIN GIROVTON  PLOONDNE LEAD WERCURY  NIOREL SEURNIDN STLVER  LDNC ANTNONT
§ SR 18 RE2 00 TREL B0 B8 400,00 H0E L0F 010 300 ¢ 050
0 G LS BS C0D LS 820 LS 2SR L6 LD 0 20 0
5 000 000 000 0.0 000 0.0 0.00 0.0  0.00 000 000 000 0,00
) o000 000 0,00 0.0 GO0 0.00 0.0 T OE 000 0.0 000 000 0.00
0 C a0 0.00 000 0.00 000 0.0 000 0,00 000 000 000 0.0 0.0
1 29 223 100,20 ¢ 0.0 1050 660 20.40 47580 1280 B39 ¢ 000 5230 ¢ 050
0 .08 160 30.90 000 2210 13S0 3200 GBI 2520 L3 ¢ 000 WET0 < 050
£ oM 82 T80 ¢ 000 260 BLED 3060 BOEND 3LI0. 228 € 010 23040 ¢ 0.0
FSINC 0N TE e ¢ 0 300 C 000 88020 ¢ 0.50

’Fsz 90 36.10  43.00 m 50- 118,70

s CUHULATIVE IIESULTS
RN SIIR .

GRAVITY ' BAREON  CADMIUN- CHRONTUM  FPLOORINR  LRAD usnﬁm;ﬂ-“ FICKEL - SRUENIUN ":‘é‘nvan 1IN ANTINONY
5 . 6.62 ¢ 0,10 - 6.02 5220 5.8 400 on CO00 .10 0,50
3 SRR L6 C 000 200 613 2.0 281,64 < 0.0 25,83 < 050
1§ B 51T 8.16 ¢ 0.10 56.13 2.0 2!1;;511 SN 258 < D50
0 S | F 1 SR ¢ 010 B AT ) 11 G0 25,83 < 0,50
¢ R K1) TR < 0.0 5643 .03 SEU0 2583 ¢ 0,50
0 SR 1S T 11 I TS L B B 5102 2.4 00 268 ¢ 0.50
0 98,57 452 18 < 010 §1.6¢ 3,09 00 28 ¢ 0.50
5 S 11 S - TR R LI O B 1 5781 3.26 ¢CUR 2937 0,50
5 STNE mo 00 z“"is‘v 1352 < 610 §7.65  3.55 LA 3561 ¢ 0.50

FORYOUR P TECTION THIS DOCUMENT HAS
EEEN F‘HINT ED-ON CONTROLLED PAPER STOCK.
- NOT VALID IF ALTERED :




3., INC. LI DATR: 06710792
WALITY CRNTER BOX 280 " MASTER WARNER NO. 133983
{BR CITY, PA 15748

) SAHPLE ID RUN #31102301 BELLEAYR
SRATING CO:  PROJECT 9900101 TASK 24

iE:

PLED BT:  CUSTONERFROVIDRD.. L GROSS WRIGHT: . -

8 SANPLED: . DATR RBCRIVED: ¢s11/05/91
BR ID:  PONDER RIVER

RYBASIS
LS SUPRRSEDES A1l PRLOR REPORTS

FEED FUR SIZE IOUH 0

(BEN SIZR
GRAVITY  WEIGHT X ARSEHIC BARIUH CADKIU CHROKIUN  FLUORINE

15 0.00 4 000 0,00 0400 0:00
0 86,29 Vj~ 13‘31 ¢ 0,10 1.96° 50.60
15, 0.00 © 0,00 0.00 6,00 5.00
0 0,00 0.00 0,00 0,00 0,00
il 0.00 o 0,00 0,00 0.00  0.00
10 9.40 - 16,03 ¢ 0,10 §i2] 60,40
W0 LS R ¥ 1,65 ¢ 0,10 12520 209,50
5. .. 0.00 = 0u0h 0,000 (0,00 0,00 - 000
§ SINK : z‘so.izzgs 93 12 80 ¢ 010 55490

CUHUL&TIVE RESUL?S

{ERN- STZE e 2 ‘

GRAVITY  WRIGHY X, nsxnic BARIHH cauulus

5 0.00 *5a;o!ﬂo' 9.00

0 86.2¢ 1321 ¢ 0.10

§ 36.29 SO A1

0 86.2¢ P Y B[

VR 86.29 ; iﬁi>13 %< 0,10

0 95.69 L4519 1R5ELC 0,10

0 87,10 5 3 13,40 ¢ 0.10

5 97.10 . -3¢ 1340 ¢ 0.10 3.
5 sxux 100,00 - 3 13,30-¢ 010 53,02

lNALYTICAL EESULTS ARB STATED ON A DRT BASIS

NOT RINJD IF ALTERED o

AL ¥OR THE .25, 1.35, 1.40, 1.60, AND 2,45 GRAVITIES.

“LRAD-. -NRRCURY

0,00 000

2.2 340.00
0.00 0,00
0.00 - 0.00-

000 - 00

60T 198050

AT S5
0005 0,00

44 10 1342 00

I3 ;415 Bﬁ

APPROVED BY _;1

APPROVED BY 5

- NICREL

000

.43
0,09
- 0,00
0.00
R ,ﬁvsl
“11.60

-, 0,00
» 3150

g ﬁﬁ

SRLENIOM

- -

B 3 s B D & D = O
N S e e 6D O W

e O MM o O o wa o

SELEKIUN.

3 9 1.67.
#00 M TRACR BLBNBNT RESDLTS: KRE STATED W ppr- Bxasyr TH0SE IxnchTBD BY # YHICE ARE IN ppb

N e, e A s e

SILVER

WS- - -2
- - - - - = -

b 0 ik = O D D M &
L—B— W - N}

SILVER

0.00
0,10
0.1
0.10
0.10
0.10
-~ 0.8

.19

0,10

ahﬁfﬂﬂﬁb CHARACTERIZATIOH AS RRCD SAHPLE T0P. I 0 HGHINAL 5 TONS ALL VBIGHT % ON A DRY BASIS

LINC

.00
24.99
0.00
0.00
0.00
38.10
209.30
0.00
24,40

LIHC

0.00
24,90
24,90
24,80

24.90-

28(20
29.86
28,86

40.33

= STANDARD LABORATORIES,INC.

I A . .S

ANTIHORY

[ — N — B B — A — ]
L R — BT T o I — N — A — B I ]
L= == I — K — I — R — B — R —]
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en DN 4 O oL Ot oy BN o
[~ — N — B - - I — Y



GOULD ENERGY DIVISION
S lpo BOX 214
a CRESSON, PA 16630
STANDARD LABORATORIES,INC.

CQ, INC. DATE: 06/10/93
ONE QUALITY CENTER SAMPLE NO: 134034
HOMER CITY, PA 15748

SAMPLE ID: BELLEAYR
RUN #91102301
SAMPLED BY: -

DATE SAMPLED: DATE RECEIVED: 11/06/91
CTHER ID: POWDER RIVER BASIN CRUSHED TO 100M TOPSIZE

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER.

CERTIFICATE OF ANALYSIS

TRACE ELEMENTS

ARSENIC 3.00 ppm
BARIUM 20,90 ppm
CADMIUM < 0.10 ppm
CHROMIUM 3.09 ppm
FLUORINE 44.5 ppm
LEAD 2.40 ppm
MERCURY 333.3 ppb
NICKEL 3.94 ppm
SELENIUM 1.10 ppm
SILVER < 0.10 ppm
ZINC 9.26 ppm
ANTIMONY < 0.50 ppm

APPROVED BY

Thensld B~

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID tF ALTERED.




., INC.

S‘-smmmo LABORATORIES, INC.

DATE:  06/10/92

JUALITY CENTER BOX 280 HASTER KAHNER‘HO; 134034

HER CITY, P&

BRATING CO:

{R:
{PLED BY:

TR SAMPLED:

18R ID:

REEN SIZE
GRAVITY

00N
WX 325K
L

REEN SIZ8
GRAVITY

bo¥
W X 325
WId

15748
SAMPLE ID: RUN #91102301 BELLEAYR
PROJECT 9000101 TASK 2.4 ‘

CUSTOKER PROVIDED 6R0SS HEIGHT

DATE REGEIVED‘ - 11/06/91

POWDRR RIVER BASIN CHANGE IN RAW COAL SIZE DIST. WITH CRUSHING.

AS-BECEIVRD SAMPLE CRUSHED 10 100H.- ALL WEIGHT X:ON A DRY BASIS

tCORRECTED REPORT-THIS REPORT SUPRRSEDRS ALL- PEIDR REPORTS
CERTIFICATE OF ANALYSIS 2

..........................................................................................................................

WRIGHT % ARSENIC BARTUN  CADWIUN ‘CHAOKIUN FLURINE LRAD WERCURY  NICIEL SELENIUK SILVER  ZINC  ANTINONY

¢.89 1.01 £21 € 000 U290 43.60 1.88  405.60 £d4 150 ¢ 000 10.40 < 0.50
63.42 241 2040 < 0,10 . 2087 4240 2.40 &80 360 0.88 ¢ 0.10 8.50 ¢ 0.50
31,69 1101830 < 010 AU M .20 295,60 6.48 LI ¢ 610 1010 < 050

CUNULATIVE RESULTS

WRIGH % ARSENIC BARIUN  CADNIUK °CHEOHIUN:. FLUORINE [RAD. NERCURY  NICEEL SELENIUK SITEL G AL

1010 < 0,50

LB 0E 421 ¢ 0D 580 LB 40560 L4 150 (-
.30 245 19.25 ¢ 0.10 4y b M L6 L 10 86 ¢ 050

100.00 288 1945 ¢ 0.10 A M6 296 38 A5 L2 C 10 1000 ¢ 0.5

ANALYEICAL RESULES ARB STATED- Ol
A KPPROVED BY

APPROYED BY
-7

FOR YOUR PROTECTION THIS DOCUMENT HAS -
"BEEN PRINTED ON CONTROLLED PAPER STOCK,

NOT VALID IF ALTERED.




GOULD ENERGY DIVISION

PO BOX 214
li}]&msson, PA 16630
STANDARD LABORATORIES, INC.
cQ, INC. DATE: 06/10/93
ONE QUALITY CENTER SAMPLE NO: 134070

HOMER CITY, PA 15748

SAMPLE ID: BELLEAYR -
RUN #91102301
SAMPLED BRY:

DATE SAMPLED: DATE RECEIVED: 11/06/91

OTHER 1ID: POWDER RIVER BASIN AS RECD COAL 1.30 SINK CRUSHED
100M TOPSIZE

CORRECTED REPORT - THIS REPORT SUFPERCEDES ALL PRIOR
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER.

CERTIFICATE OF ANALYSIS

o - — iy e —— - e A Sl ok kA B ek el AEE W e b AN S M e N e ke M M e e ik S W ey G L . ey Mee AN R M N R S S e S e a

TRACE ELEMENTS

ARSENIC 2.65 ppm
BARTUM o 23.7 ppm
CADMIUM < 0.10 ppm
CHROMIUM 10.70 ppm
FLUORINE 59,80 ppm
LEAD 10.20 ppm
MERCURY 480.60 ppb
NICKEL 7.48 ppm
SELENIUM 0.90 ppm
SILVER ' < 0.10 ppm
ZINC 38.00 ppm
ANTIMONY < 0.50 ppm

APPROVED BY

FOR Youh PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
: NOTVAUDIFALTERED .




Slsmmn .

'@, [LHC, DATE: 06/09792
QUALITY CENTER BOX 280 KASTER WARNER NO. 134070
OMER CITY, PA 15748
SAKPLE ID: RN #91102301 BELLEAYR
PERATING CO: PROJECT 90DO101 TASK 2.4

INE:

AMPLED BY:  CUSTOKEE PROVIDED GROSS WRIGHT:

ATE SAMPLED: DATR RRCRIVED: 1170691

THRR 1D: PO¥DER RIVER BASIN BAW COAL LIBERATION. 1.30 SINK OF AS-RECD SAKPLR CRUSHED 10 100N, ALL WRIGHT % ON A DAY BASIS

¥CORRECTED REPORT-THIS REPORT SUPRRSEDRS ALL PRIOR REPORTS ~
INSUFRTICIENT NATERIAL POR THE 1,25, 1,30, 1.35, AND 1.40 GRAVITIES.
CBRTIFICATE OF ANALYSIS

CREEN SIZE s : - S

R GRAVITY  WEIGHT % ARSENIC  BARIUX CABHIUE caaauxuu FLUGRINE LEAD  NERCURY . KICERL SRGRNIWX §IL 1INC

.25 0,00 0.00 0,00 0.0&*1 0.00 000  0:00° 0.00

.30 0,00  0.00  0.00 0.00 - 0.00 000 0,00 0.00

.35 0.00 0,00  0.00 0.00 - 0.00 - 0:.00 9,00 _.0.00

Al 0.00  0.00  0.00 : 0.00 0:00. 0,00 0.00

.60 §2.10 2.8 3.63 « 5.3 uLs 342 35.70

80 2388 238 .10 < 12,60 473.00 11 21,00

09: 488 361 3T < 1970 314,00 1860 63,30

A5 A0 380 126,30 ¢ 22,60 534,00 35,50 105,30

A5 SINE 5.20  8.90 170.50. ¢ .70 133376 28,30 119.60

0 COMULATIVR RESULTS

CRERN SIZR . R -

R GRAVITY  WEIGHT X ARSENIC  BARTUH LRAD  WBRCURY .. WICKRL :§ " 1IKC

35 0,00 0,00 0,00 0.00 0.0 000 0 - 0.00

g ©O0000 000 0.00 0.00 0,00 0580, p <.0,00

35 C 0,00 000 0.00 0,00 0.00 000 0,80 0 0.0

A0 000 000 0,00 < 8.0 0.00 o 08 00 ¢0.00 0,00

60 62,10  2.87  3.63 ¢ 5.3 342,50 A2 IR0 ¢ .10 35.70

.80 86,08 2.1 933 < 1,20 37885 4,62 9 ¢ 0.0 -31.60

.00 90.76 2,18 10.76 < (BT R 5.4 B 010 3.

A5 94,80 282 15.69. ¢ 8.37 382,26 5.2 § ¢ 000 36.31
19.31 QL0 1.15 ¢ 0.19 10.54

45 SINK 100,00 L LT«

ANALYTICAL RESULTS ARE STATED GN i DR? BASIS APPROVED BY

APPROVED BY '

FOR YOUR PROTECTION THIS DGCUMENT HAS N
BEEN PRINTED ON CONTROLLED PAPER STOCK. .~
. NOT VALID IF ALTERED. - -+~

A e

P N N Y

ANTIHONY

E— - — B = — R — )
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Powder River Coal Co.
Rochelle Mine



GOULD ENERGY DIVISION
PO BOX 214
RCRESSON PA 1663
- | , STANDARD I.FIBORRTORIES INC.
cQ, INC. DATE: 06/10/93

ONE QUALITY CENTER SAMPLE NO: 131002
HOMER CITY, PA 15748

SAMPLE ID: ROCHELLE RUN #
91082301
SAMPLED BY:

DATE SAMPLED: DATE RECEIVED: 10/16/91
OTHER ID: POWDER RIVER BASIN COAL TOP X 0 AS-RECEIVED COAL

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER.

CERTIFICATE OF ANALYSIS

e T e L s et o o D (o R Mk o o ey e oo S i S S S T T W — i ——— Y e — -

TRACE ELEMENTS

ARSENIC 1.50 ppm
BARIUM 28.00 ppm
CADMIUM < 0,10 ppm
CHROMIUM 2.79 ppm
FLUORINE 47.20 ppm
LEAD 1.78 ppm
MERCURY 226.3 ppb
NICKEL 2.29 ppm
SELENIUM 2.50 ppm
SILVER < 0.10 ppm
ZINC 6.48 ppm
ANTIMONY < 0.50 ppm

APPROVED BY 5@
(//]mrﬁvu 62 -

FOR YOUR PHOTECTION THIS DOCUMENT HAS
BEEN PRINTED ON.CONTROLLED PAPER STOCK.

NOT VALID I\F ALTERED.



e
ALITY CENTRR B0X-280 . -
R CITY, P4 15148

2 SAHFLB ID: ‘ HRLLE COAL
KTING CO: PROJECT 9000101 2 (I
UBD BY:  CUSTOMRR PROVIDRD - GHOSS.WELemeR . : o e
SAMPLED: .~ o o

RID:

BN SIZE C ‘

BAVITY  WRIGHT-X- ARSENIC BARIUN  CADKY fUM. FLOORINE - LEAD  MBRCURY NICKRL SELENIUN SILVER  ZINC
fa'se . 2 2L 300 LEOC 010 336
2 X 3/4°S A1 1215200 240 1,80 < 1.1
13/8" 8 A1 690 2,99 186 < 5.49
SQ X 284 A1 150,30 28 159 < 8.39
I 0 01 184,40 308 1,82 ¢ 18,50
I 325K - 27 23850 - 2,31 158 < ... 53,10
e - o A1 3080 342 132« IRE
BN SIIE -

WVITY.

12"sq. 3.36
N 1314" L 3,56
X 3/8" 8¢ L1
5Q.X 28K 5.1
[ 1004 §.36
X 325K 5.4
& 5.9

‘ARPROVED BY

aperovep by [ 5

FOR ¥OUR Bf TS Documem
s&sm‘mnmeo ON: GDNTROLLED PAPER
, _ NOT VAUD I ALTERED,

e A A

AL

lsmyonno LABORATORIES, INC.

ANTINONY

T R Y T



s-11'STFINDFIRD ‘HBT.RIES“INC

. DATE:  06/10/92
ITY CENTER BOX 280 NASTEN WARNER N0, 131002
ITT, PA 16748 o :

: SAMPLE ID: RUN-$1092301 ROCHRLLE COAL
ING CO: PROJECT $0D0103 TASK 2.4 St

BY:  CUSTOMER PROVIDED GROSS WEIGHT: -

\MPLED: DATE RECBIVED::  10/18/81

D: - ‘BOWDER RIVER.BASIN RAW COAL CRARACTRREZATIGN, AS<RECD. SAYPLE 108 1 0
©- NOMINAL 6 TONS.~ALL WBIGAT % ON A DRY:BASIS< <"

#CORRECTED REPORT-THLS REPORT SUPERSRURS AL

CRRTIFICATR OF AWALTSIS .

T L P L L L E bk L D ) U U

REED FOR SLIE  #/4" S

RIOR REPORTS

SIIR S )
[Y  WBIGHT % ARSRNIC  BARIN  CADMIUW * CEBOKIUX PLUORINE LEAD XERCURY NICKEL * SELENLUY ° SILVER  ZINC ANYINONY

5 130 L6 13180

28,64 2.03 5.62 ¢ 0.10 : o010 2.49 ¢ 0.50

§9.63 0:81 11,80 ¢ 0,10 2.36 51,20 1.62  166.70 A 0,10 2.86 ¢ D0.50

9.13 1,08 2,20 ¢ 0007 . 2k L0 2.1%  265.60 2800407 AL ¢ 0,50

0,15 0.73 73.80 < 0.0 538, 16,80 5.8 43,10 € 0,00 15,80 ¢ 0.50

0,80 ¢ 0,00 230,00 ¢ 010 - BL62- IO 8,28 612.10 010 18790 ¢ 0.50

6,30 0.97  2%0.80 < 0.i0 1530 115,90 13,80 545,70 ¢ 010 35,40 < 0.50

0.08 0.79 32450 ¢ 0.10 16530 10960 17.00  438.90. ¢ 0.0 83700 € 0.50

0.05 2,51 38630 < 0.0 57520 125,30 28.60 938,10 4 0,100 223500 ¢ 0.50

NE 0.02 15,10 264.30 ¢ 0.10 120,60 114,80  88.10 1133.20 149,80 . 499 ¢ 010 121,60 ¢ 0.50

_ CUKULATIVE RESULTS

sIig .

M VRIGAT % ARSENIC - BARIUK  CADNTON: ,vcn NIOGE PLUORINE CRAD  WERCORY NICE LINC ANTIKONY

{#)

5.5 .30 13613080

W6 2,03 ¢ 9.10 01 R 0,00 A9 0,50

88,20 L2 809 < 00 4669 B4 155,38 0100 8T ¢ 0,50

98,00 L2 1093 ¢ 0.0 1516 1466 16632 L0 EAT K 0,50

08.15 123 1140 ¢ 010 AT 168 169,18 S0 %01 ¢ 0,50

9055 LAk IR < 0.0 A LN L 010 3,09 ¢ 0.50
9985 L2 100 < 0,00 TN ST | BY T 0,18 $9¢ 0.50
C90.93 L2 MU COhO W00 RIS 10 0D T 3026 0.50
T T B T ' S U L AR 11 T TR 1 TP /N | L0400 AT 0,50
W I0000 1 LG4 000 481%5' 4 114;65:;‘ ; A AR 0.0

. vk

FOR YOUR FROTECTION THIS DOCUNENT, HAS
_ BEEN PRINTED ON CONTROLLED PAPER STOCK.
. NOT VAUD IF ALTERED. o




Sil;smnmno LABORATORIES,INC.

+ [HC. DATE: bo/10/92 ‘ .
\LITY CENTER BOX 280 NASTER WARNER NO. 131002
1 CITY, PA 15748
SANPLE ID: RUN 91092301 ROCHELLE COAL
ATING CO: PROJECT 30D0101 TASK 2.4

+ED BY:  CUSTOMER ﬁROVIDED GROSS WRIGHT:

SAMPLED: DATE RECEIVED: 10/16/91
[ 38N POWDER RIVER BASIN RAW COAL CHARACTBRIZATIGH AS RECD SAHPLE TOP X 0 NOMINAL 6 TONS. ALL WRIGHT X ON A DRY BASIS

$CORRECTED REPORT-THIS REPORT SUPERSEDES ALL PRIOR REPORTS

CERTIFICATE OF ANALYSIS

........................................................................................................................................

* FEED FOR SLIE 3/475Q X 284
EN SIZE

WVITY  WRIGHT % ARSENIC ~ BARIUK  CADWIUN  CRRONIUY 'R © LBAD  MRRCURY - NICKRL SBLENIUN SILVER  ZINC: ANTINONY
A5 2,68 1870 < 0.10 S L8 2050 191 166 < 010 500 ¢ 0,50
58,93 1.0 46.%0 ¢ .10 1,69 320400 180 198 ¢ 000 656 ¢ 0.50
11,030 299 33,60 < 0.10 120 236,50 .80 .68 < 0.0 342 ¢ 0,50
2.08%  0.85 4360 < 0.9 1,87 286:90 - 3.38 05 < 010 T4 ¢ 0,50
1.8 1.68  65.20 ¢ 0,10 , 6.22  416,60° 1050 0.49 < 000 [L90 ¢ 0.50
029 LOS LSEA0 ¢ 000 1500 10750 1610 683 800 20,10 ¢ 000 ¢ 010 18000 ¢ 0.50
0.IT. 0.1 32070 ¢ 010 10,50 10360 16,80 TOLS0- - 2.0 031 < 000 2110- < 0,50
.18 32 UL < 010 5 S0 2061500 41200 LAT ¢ 010 4510 ¢ .50
SINR 0.05° 12.00 31040 ¢ 0.10 43,900 271550 89.80 3.9 < 0.10 208,70 ¢ 0.50
CUHCLATIVR RESULTS
N SEZE i p . L me ’. " |
WVITY  WRIGRT ¥-ARSENIC ~ BARIUN - CADMION  CHRON FLUORINE LEAD. RY:"“-NICKRL SRLNIUM SILVER  ZINCX' ANTIMONY
A5 2,68 1870 ¢ 0,10 ¢ 010 <050
8,38 . 153 3390 ¢ 0,10 ¢ 010 ¢ 0,50
95.417 181 LM < 000 ¢ 010 ¢ 0.50
$747 166 31.96 ¢ 0,10 ¢ .10 ¢ 0.50
99.31  1.66 384T ¢ 0.0 ¢ 010 o ¢ 0,50
99.80 165 42.59 ¢ 0.10 <010 < 0,50
$9.17  L.65 4307 < 0.10 ¢ 010 ¢ 0.50
99.95 166  43.44 < 0,10 ¢ 0 050
SINK 100,00  1.66  43.57 ¢ 0.1 : ¢ A0 0,50
ALL TRAC ELEHENT RBSULTS: 4R 'S ATEﬁ In ‘ppa BICRPE. 1208
ANALTTICAL RESULTS ARE STATED ON A DRY BaSIS 8 appauvan B,

'ﬂ{f APPROVED BY |

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED.ON CONTROLLED PAPER STOCK.
: ‘NOT VALID IF ALTERED.




RD LABORATORIES,INC.

N, - CAn DATR: - 06/10/92
[77 CENTER BOX 280 MASTER WARMER NO,
CITY, PA 1548 ‘

: ' SAMPLR ID:
(NG CO:  PROJECT 90DO101: TaSK 2.4

) BY:  CUSTOMER BROVI

PLED:
"D
BB Whss 1 10

SIIE - g s - .

ey BARIDK  CADNIOK CB FLUORIHE  LBAD NICIRL SKLENIDY  SIWWER  ZINC  ANTIMONT
0.00  0.00 S 0.0 0 0.0 000 000 0.00
0.00 000 0,00 0.00 000 000 0.0 0,00
000 0.00 ho0 0.0 0, 000 0.0 000 0.00
0.8 ¢ 0,10 55000 2 35 2,05 ¢ 040 3800 ¢ 0.50
(240 ¢ 0,00 U L9 18, LET ¢ 000 1300 ¢ 0.50
92,20 ¢ 0.10 B 81918 LA ¢ D0 2860 ¢ 080
RRER Y 166,90 46T ST, LS8 ¢ 000 10,00 ¢ 0.50
25,00 ¢ 0,10 0 219,30 118D 8960 48 290 ¢ 000 26140 ¢ 0.50

INE 26,00 ¢ 000 A s 1and, §.31 ¢ 000 11180 ¢ 050

SIIR

VITT  VRIGHT % ARSBNIC™ BARIWN CADNEDN € CSELENION STLVER  LIRC  ANTINONY

0.00 0,00 0,00 0.00 0.0 0.00 0.00
0.00 aou‘ 0.00 008  0.00 0,00 0.0
000 0.0 0.50. g 000 000 0.00
30,80 ¢ 0,107 2.8 2,05 < 0.0 38,90 ¢ 0.50
12,87 ¢ 0.40° 1,49 159 ¢ 010 1L 050
14.66 ¢ 010 .0 168 ¢ 010 109 ¢ 0.0
16.67 ¢ 0.19: 2.08 L6 ¢ 010 1438 ¢ 0.50
20,41 ¢ 0.00, 2.12 L5 < 000 1542 ¢ 050
INK 1 IRIIRIRRI T | 2.4 ¢ 010 22,06 ¢ 0,50
‘ ALL TRACR m.sm nxsﬁ’f- pps. RXCRPT Bt \micn ARE TN ppb -




SLS LSTHNDHRD LABORATORIES,INC.

, INC. & DATE: 05110]92 ,
ALITY CENTER BOX 280 HASTER HARNER NO. 131002

R CITY, P4 15748
SANPLE 1D: EUH 91092301 EQCHELLE COAL

ATING CO: -PROJECT 90D010f TASK 2.4 ..

LED BY:  CUSTOMER PROVIDED ' .kcaoss HEIGHT
SAWPLED: - TR RECEIVED 10/15/91

RID: POWDER RIVER BASIN RAV COAL CHAHACTERIZATIOH AS -RECD SAMPLE TOP X 0 NOHINAL

INSUFRTCIENT NATRRIAL FOR 1,25 AND 1,30 GRAVITY ARALYSIS. R

THE 1.60 GRAVITY IS 4 COMPOSITE OF THE 1.35, 1.40, AND 1.69 FRACTIONS ;

THE 1.80 GRAVITY IS A COKPOSITE OF THE 1.80, 2,00, 2.45, AND 2, 45 SiHK FRACTIONS
CERTIFICATR QF ANALESIS ‘

- i R ot ot R A R e A A Y ) 0 o i o ke e on

FEED FOR SIZE 100N X 0

T LT T P

EN SIZB - : o
MVITY  WEIGHT % ARSENIC BARIUX  CADKIUN -CHRON[UN PLUORINE LEAD - KERGURY -NICKEL SELBNIUN. SILVE IINC  ANTINONY
s ‘

0.00  0.00  0.00 0.00 0,00 8.00 0,00 0,00 . 0.00 0,00 0.00
0.00 000 0.00  8.00 - 000 0.00  0.00 0,00, 0.0 0. 9.9
0.00  0.00  0.00  0.00 - QB0 0.00 000 - 0.00 <. 0.000. 9 0.00
0.00  0.00  0.00.  0.00 0,00, 0.00 o.oo‘;,_ 0.00 .. 0.00 . 0 0.00
5.2 139 1310 < 0.0 38T 5550 5.3 32540 L1 2. ¢ 0.50
.68 2,07 1000 ¢ 800 733 10T.20 4,09 o 29810 D T.33: ¢ 0.50
0.00  0.00  0.00 0.00 . Bi00° 0.0 0.00% 000 0007 0.) 9.00
0,00 0.00 000 0,00 - U000 0007 0,00 000 0.0 0.90

STNE 000 000 0,00 0.00 0.00 0.0 0.00 0 0.00

“CUNULATIVR RESULTS
BN STIR

. PLURINE LE

WIITT - WRIGHT X ARSENIC BARLOM-.CADKIUY .CHRO ZIHC  ANTIHONY

0,00 0.00  0.00 . 0.00 . 0.00: 0.0 0.00 0.00
000 000 000 0,00 0,000 0.0 0,06 0.00
0,00 0.00  0.000 000 - 000 - 0.0 6,00
0.00  0.00 0,00 0,00 0700 0.00 0.00
$5.92 LY 1300¢ D0 %3S 5550 ¢ 050
100.00  1.50 13,30 < 0.0 . - %ML £3.08 ¢ 0.50
100,00 £.50 13,300 ¢ 0,105 31l 63,09 < 0.50
160,00 (.50 13.30 ¢ Q.10 ,'.3};,11:.4.{ 63.09 < 0.40

L5 13,30.¢ . 0.10 ;311 63.09 ¢ 0.50

SINK 100.00
- ALl TEACB BLEHRN? RESUL

b

FOR YOUR PROTECTION THIS QOCUMéNT ‘HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
~ NOTVALID IF AUTERED. -7 7.




cQ, INC. C
ONE QUALITY CENTER
HOMER CITY, PA 15748

SAMPLED BY:



Sl- STANDARD LABORATORIES, INC.

C.q., INC. DATE:  06/10/93
1 QUALITY CENTER BOX 280 NASTER WARNER RO. 131053
KOXER CITY, PA 15748 , S

SANPLR ID: RUN 91092301 ROCEBLLE COAL
OPERATING €O: PROJECT 90D0101 TASE 2.4

NINE:

SAMPLED BY:  CUSTOMER PROVIDED GROSS WEIGHT:

DATE SAMPLED. DATE RECELVED:  10/16/¢1

OTHER IB: POWDER RIVER BASIN CHANGE IN RAY COAL $IZE DIST. WITH CRUSHING.

A3-RBCEIVED SANPLE CBUSHED T0 100K. ALL WEIGHT % OK & DRY BASIS
$CORRECTRD RBPORT-TAIS REPORT SUPERSEDRS ALL PRIOR REBPORTS
CERTIRICATE OF ANALYSIS

------------------------------------------------------------------------------------------------------------------------------------------

SCRREN SIZE

0R GRAVITY WBIGHT ¥ ARSENIC BARIUM CADMIUM CHRONIUM PLUCRINE LEAD MBRCURY  NICEBL  SBLENIUM SILVER LINC  ANTINONY
"

+100K 4.8 16 1150 ¢ 0.10 LB 45,20 Ly 125,00 1.84 1.61 ¢ 0.10 Ldt ¢ 0.50

100 X 323 55.34 0.96 2300 < 0.10 .42 4.7 .18 1,50 1.8 2.0 ¢ 0.10 9.50 ¢ (.50

WU I 0 39.88 132 e ¢ 010 i.81  51.40 L1 321,90 3.8 Le¢ ¢ 8,10 14,80 ¢ 0.50

CUMULATIVE RESULTS
§CREEN SIZR

OB GRAVITY WRIGHT % ARSENIC BARIUM CADMIUM CHEONIUM FLUOCRIKE 1LEAD XERCURY  NICERL §SELBNIUN SILVER LINC  ANTIMONY
(¢)

+1004 .18 1.i6 1580 ¢ 6,10 Lgt 4520 1.4¢  125.00 .46 L5l ¢ 0.10 80 ¢ 0,50
100K 1 3254 60.1¢ 0.88 22,03 ( 0.10 131 41,98 1.1 21.76 225 Lo ¢ 0Ll 5.0 ¢ 0.5
WML teo 00 - 181 2317 ¢ 0.0 .85 451 L1 6T 182 .81 ¢ 010 11.34 ¢ 0.50

AL TRACE BLEMENT BESULTS ARE §YATED IN ppm BICEPT THOSE INDECATED BY t WRICH ARE IN ppb

ANALYTICAL BRSULTS ARE STATED OK & DRY BASIS *“":;;iégizz
APPROVED BY c-;?;

APPROVED BY © d

‘FOR YOUR PHOTECTION THIS. DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPEH STOCK.
NOT VALID IF ALTERED.




QULD ENERGY DIVISION
1) BOX 214
S E??ﬁ%nﬁﬁ LABORATORIES, INC.

CQ, INC. DATE: 06/10/93
ONE QUALITY CENTER SAMPLE NO: 131089
HOMER CITY, PA 15748

SAMPLE ID: ROCHELLE COAL
RUN # 91092301
SAMPLED BY:

DATE SAMPLED: DATE RECEIVED: 10/16/91

OTHER 1ID: POWDER RIVER BASIN AS RECD COAL 1.30 SINK CRUSHED
TO 100M

CORRECTED REPORT - THIS REPORT SUPERSEDES ALL PRIOR
REPORTS IDENTIFIED WITH THE SAME LABORATORY NUMBER.

CERTIFICATE OF ANALYSIS

Pt AR B TR TR T e it L B P TER W TR T e kv ST I TR M s e v e Bl i e S S S M e W e s e R Sy e e T —

TRACE ELEMENTS

ARSENIC 0.97 ppm
BARIUM 31.6 ppm
CADMIUM < 0.10 ppm
CHROMIUM 5.04 ppﬁ
FLUORINE 106.00 ppm
LEAD 4.41 ppm
MERCURY 290.86 ppb
NICKEL 5.67 ppm
SELENIUM 1.13 ppm
SILVER < 0.10 ppm
ZINC 21.00 ppm
ANTIMONY < 0.50 ppm

APPROVED RY Céﬁn&/

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.

NOT VALID IF ALTERED. -



'-Qu

IXE,

QUALITY CENTER BOXI 280
OMEE CITY, PA 15748

PERATING CO:

INB:

AMPLRD BY:

ATE SAMPLRD:

CUSTOMER PROVIDED

ﬂ STANDARD LABORATORIES,INC.

DATE: 06710793
NASTER WARKER NG. 131049

SANPLE 1D: RUN 91092301 ROCERLLR COAL
PROJECT 9000101 TASE 2.4  ¢CORRECTED REPORT-THIZ RRPORT SUPRRSEDRS ALL PRIOR REPORTS

GBOSE WRIGHT: 117.6 &G
DATE RECBIVED: 10/16/4

INSUFRICIENT MATEBIAL FOR 1.25, 1.30 AKD 1.35 GRAVITY ANALY3IS
THE 1,80 GRAVITY I§ 4 COMPOSITE OF THE 1.80, 2,00, 2.45, AND 2.45 SIKE FRACTIONS
CERTIFICATR OF ARALYSIS

-----------------------------------------------------------------------------------------------------------------------------------------

CUMULATIVE RRAULYS

THER ID:

CRERK 8128

B GRAVITY

25 0.00
30 0.00
o35 0.00
A0 41.60
.60 18.81
30 13.59
A0 0.00
A5 0.00
A5 SINE 0.00
CREEK SIZK

R GRAVITY

28 0.00
1 0.0
.35 8.00
A .60
.60 86.41
.80 100,00
00 100.90
45 109,00

45 8INE 100.00

WEIGHT % ARSENWIC

0.00
0.00
0.00
¢ 1.00
1.40
1.9%
0.00
0.00
0.00

WRIGHT % ARSENIC

0.00
0.00
0.00
0.00
0.63
0.81
9.81
0.81
0.81

ANALYTICAL BRSULTS ARR STATED ON A DRY BASIS APPROVED BY __g:;f;

BARIUN  CADNTUM  CEROMIUY FLUORINE LEAD  MERCURY NICERL SBLENIUN  SILVER

(%)
0.90 .90 .00 0.00 0.00 0.00 0.0¢ 0.00 .90
0.80 0.00 0.00 .00 0.00 0,00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.0
A0 C 010 .18 .20 .90 274,10 1.8 047 ¢ 010
.30 ¢ 0.10 .18 19.10 353 1L 5.61 .10 ¢ 6.0
/.40 C D0 19,20 421,50 130 ML 12.30 b.is ¢ 010
g.00 0.0 0.00 ¢.00 6.00 - 0.00 0.00 0.60 0.00
0.00 0.00 ¢.00 0.00 0.00 0.0 0.00 6.00 0.00
0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.00 0.0

BARIUN  CADMIUM CHROMIUN FLUORINE LEAD  MEBCURY NICERL  SELENIUM SILVER
(s)

0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 0.0 2.00 0,00 7.90 0.00 0.00 000 0.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.00
A0 O 010 .18 . 2,90zt 3.83 o.4r ¢ 0.10
s ¢ 0.10 34 15 .18 1380 §.6§ Lt ¢ .10
»ar ¢ 1 5.40 122,35 4.58  183.11 5.10 1L ¢ .10
AT .10 S.40 122,38 L1 I 13 b 5.10 1.16 ¢ 010
AT 0.0 5.40 128,35 {56 28L.U 5.10 116 ¢ 0.10
15,17 ¢ 010 5.40  122.35 1.56 18311 §.10 116 ¢ 0.10

ALL TRACE ELEKENT EBSULTS ARE STATED IN pps BXCEPT THOSE INDICATED BY ¢ VEICE ARR IN ppb

APPROVED BY W4 v i

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.

POWDER RIVER BASIN RAW COAL LIBERATION. 1.30 SINI OF AS-BBCD SAMPLE CRUSHED TO 100M. ALL WRIGHT X ON A DRY BASIS

LINC

0.00
0.00
0.00
19.40
14,50
10.69
5.00
.00
¢.00

LINC

0.00
.00
0.00
19.40
1.4
U5
.5
24,50
.50

ANTIMONY

0.00
0.00
0.00
0.50
6.50
B.50
0.00
.00
0.00

ANTINONY

0.00
0.0
0.00
0.50
0.50
0.50
0.50
0.50
0.50
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Antelope Coal Co. (NERCO)
Antelope Mine



gi“ STANDARD LABORATORIES,INC.

GOULD ENERGY DIVISION
PO BOX 214
CRESSOh PA 16630~f

cQ, INC. _— S DATE: 06/12/92-
ONE QUALITY CENTER SAMPLE NO: 138734 -
HOMER CITY, PA 15748  °

“€SA3PLE ID: ANTELOPE

SAMPLED ‘BY:

DATE SAMPLED: . = DATE RECEIVED: 12/10/91

OTHER ID: POWDER RIVER BASIN COAL AS-RECEIVED SAMPLE |
CERTIFICATE OF ANALYSIS

TRACE ELEMENTS

“ARSENIC 2.49 ppm

BARTUM ~ 6.38 ppm
caDMIUM . . < 0.10 ppm
CHROMIUM ol 4,20 ppm

FLUORINE' 49.0 ppm

LEAD 3.21 ppm .

MERCURY . 7j§;‘f§ﬂg 268.0 ppb
NICKEL B 'k~;f;f; 4.54 ppm
SELENTUM 1.95 ppm
SILVER . < 0.10 ppm

ZINC . ,‘ 10.6. ppm

ANTIMONY . = . < 0.50 ppm

B - ks
.
.. /]
—— [ ]

APPROVED BY

FOR YOUR FROTECTON TS raocuwsm (T3
BEEN PRINTED ON CONTROLLED PAPF.n STocK
s NOT VALID IF ALTERED




y LHC.
ALITY CENTER BOX 280
R CITY, P& 15748

138134

SAKPLE ID: PONDER RIVRS BASEN cogpg.-,u:rm.om;,;

ATING CO: PROJECT 9800101 TASK-&M
LED BY: CUSTOHER PRGVIDED
RID: AS- RECEIVEB SAHPLE UEIGHT PERCEH ‘?ORTED GN A

*CDRRECTED COPY THIS REPORT SUPE* ALL PRIOR REPGRT

CRRTIFICATE OP ANALYSIS

DHRDLQBORRT'ESINC

RN SIIE . S k :

RAVITY . WRIGHT % ARSENIC . BARIUK SELENIUN - SILVBR  ZINC
1280 8% 485 9 62 ¢ 232°0 W w 1.03
D S TLANEES LN 3 SN W | S 1 91 1826 019 10.9
/8" S5 293 500 4510 CLAG ¢ 00 1,15
L8 . - 3357 60 988 X 35,0 LE ¢ 0.0 1.3
£ 100K 2,73 L8 1190 ¢ L 308:60 B3O 0000 30,30
1 325M 0.68  5.05 10,10 ¢ 0,10, 28560 - T L8 ¢ 0,10 47.60
X9 C0A5 110 1L D, - 89,10 .93 UL - 12,30 0.58 ¢ 0.10  193.50
. CUMULATIVE RESULTS -

N SIZE - AT

ity mcarx ARSEHIC BARLUN- SELENIUN - SILVER  ZINC
fz:-;sq 8,18 ;j:-i,g, ,' 0,10 1.03
A & TULRN T N ¢ 010 10,04
G 71 LN TR 1 <00 9.19
X 28K 96.14 ¢ 0.0 8.56
CI00N - -98.87 ¢ 0.0 9.16
13250 9955 g, ¢ 010 g.42
10 100,00 ¢ 2. ¢ 010 10,25

AHALH‘ICAL R.ESULES ARE S'I‘ATED

FOR YOUR Pnomcnou THIS: GQCUMENTW
BEEN PRINTED ON'CONTROLLED PAPER
e NOT MALID IF ALTERED 5ot

- ,,~-Miiépmyan B . €

ARPROVED 1./

P T T N R A S

P T T .

ANTINOK

¢

L]

0.5

0.5
0.5
0,51
0.5
0.5
B.5

[

ANTTHON

LR — I — I — I — S

[ BT N BT AT NI WL



& STANDARD LABORATORIES,INC.

THE, BATE: 8570893
[LTY CENTER BOY Z80 KASTER WARKER NO. 137842
CITY, PA 15748
SAMPLE 1D: POVDER RIVER BASEN COAL - ANTELOPE

I¥G CO:  PROJRCY 90DOIOY TASE 2.4

) BY:  CUSTONER PROVIDED GBOSS WRIGHT:
{¥PLED: DATE RECRIVED: 12/10/31
™ AS-BECEIVED SAMPLE. WRIGET PBRCENTS REPORTED ON A DRY BASIS

1CORRRCTRD COPY-THIS BBPORT SUPERSEDRS ALL PRIOR BEPORTS

CERTIFICATE OF ANALYSIS

------------------------------------------------------------------------------------------------------------------------------------------

FEBD FOR SIZB 13/°8Q

8128
T WBIGHT % ARSENIC  BARIUN CADNIUX CHRONIUN  FLUORINB LEAD  ¥ERCURY  NICEEL SBLENIUM  SILVER IINC  ANTINONY
()

11,80 §.98 .19 (¢ 0.10 1,65 33.40 1.45  165.90 2,82 L ¢ 010 538 ¢ 0.5
69.29 .28 3.8 (0.0 t.11 £5.30 i.48  280.30 £ AL IR Y 10,30 ¢ 0.50
Wwn 0.4 L1 4L 5.02 51,20 .60 119,80 5.78 1.3 { 010 886 ( 0.%0
1.43 212 §.15 C 0.10 6.36 583,40 .58 1814 §.36 091 O 010 L3 ¢ 0.50
1.41 L.7% 1570 ¢ 0.10 13.30 108,00 12,90 11Z2.40 6. 44 Lo ¢ 0.10 12,80 ¢ 0,50
0.31 1.4 i ¢ 0.0 .00 195.90 20.30  106.10 12.10 0.99 ¢ 0.10 8.6 ¢ 0.50
0.03 1.9 gi.50 ¢ 0.10 52.70 185,40 Y LY §7.50 L1 ¢ 0,10 236.00 ¢ 0.50
U.4% 10,20 120.30 ¢ B 15.80 5.5 B.H .208.‘3!} 18,70 £03 O a0 2R ¢ 0.50

K 0.47 9.8 228,30 ¢ 0.0 §1.60 104,90 32,00 896,60 16.00 £31 ( 0.10 §1.10 ¢ 0,50

CUULATIVE RESULTS
SIZR

mn YBIGHT % ARSENIC  BARIUK CADMIUM  CRRONIUN  FLUORIRE LRAD  MBRCUBY  NICEBL  SELENIUM  SILVER ZINC  ANTIMONY

11.80 0.96 e i 1.6% 33.480 1,95 185,90 .81 L1 ¢ 0.0 5.38 ¢ 0.80
81.09 .07 e 0.9 2.56 43.51 LA 263.65 LU Lot O 0.0 9.8 ¢ 0.50
95.86 1.68 3.81 ¢ 010 L 16.29 L83 A6 LY L.t ¢ 010 3.4 (050
8129 1.88 MO 010 199 16.41 L4 240,81 1.8 193¢ 0,10 .37 (050
94.70 1.88 LI C 010 L 1.1 158 138,97 448 18z ¢ 6.0 §.42 ¢ 0.8
99.01 1.88 Lo 6 3.3} 4778 e 138.5% 1.88 191 ¢ 010 .42 ¢ 0.8
9.0 1,89 3% A G I 1. 47,43 .65 238.53 §,50 L.yt ¢ o010 5.4 ¢ 0.9
§9.53 1.93 L e L .70 47,82 .85 138,38 4,62 1.2 ¢ Lo 1.4 ¢ 0.50
K 100.00 1.96 5.45 ¢ 010 1.91 43.08 7% I Y ¥ (.67 LY ¢ 010 10,98 ¢ 0.8

ALL TRACE RLEMBNT RESULTS ARR STATRD IN ppa EBICEPT THOSE INDICATED BY ¥ WHICH ABB IN ppb

(. foflef—

ANALYTICAL RBSULTS ARE STATED OR A DBY BASIS APPROVED BY e

APPROVED BY /]]'low

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.




_’SLl-smNDnRD LABORATORIES,INC.

INC. DATE:  08/11/92
[LITY CENTER BOX 280 KASTER WARNEE 0. 127842
| CITY, PA 15748 .
SAHPLE ID: POWDER RIVEE BASIN COAL - ANTELOPE

TING CO: PROJECT 90D0101 TASE 2.4

ED BY:  CUSTOMER PROVIDED GROSS WRIGAT:
SANPLED: DATE RECEIVED: 12710491
. Ib: AS-RECEIVED SAMPLE. WEIGHT PERCENTS REPQRTED ON A DRY BASIS

CORRRCTRD COPY-THIS REPORT SUPRRSEDES ALL PRIOR REPORTS

CERTIFICATE OF ANALYSIS

...........................................................................................................................................

PRED FOR SIIR 3/4"8Q X 28K

N SILE
AVITY WEIGHT % ARSENIC  BARIUH  CADMIUK  CHROMIUN  FLUORINE LEAD  WERCURY  NICEEL  SELENIDK  SILVER LINC  ANTIMORY
23,90 1.61 1.80 ¢ 0.10 : 2.2} 38,50 0H §9.10 0.64 0.68 ¢ 9,10 £.03 ¢ 0.50
1141 2.46 5.06 ¢ .10 1 54, §3.40 2,11 182,10 3.8 L& ¢ 0,10 508 ¢ 0.50
19.01 1.68 .51 ¢ .10 ‘ - 3680 2.8 20L.90 1.66 1.36 ¢ 9.1 408 ¢ 0,50
LT L 50 <00 39,20 5.0 4990 851 LIl ¢ 010 . 10.80 ¢ 0.50
1.%6 2.00 38,40 ¢ 0,10 £4.30 §.42 135 80 12.10 101 ¢ ¢.10 15:50 ¢ 0,50
0.3 2.89 104,80 < 0.10 122,10 30,30 33300 26.80 LE ¢ 0.10 2,80 ¢ 9.50
b.12 .60 19340 ¢ 0N 12,80 145,80 3790 665.99 33.60 .68 ¢ 0.10 63.90 ¢ 0.50
‘ .52 §.61 208,50 < 0.10 10850 113,30 47,70 466,00  49.90 249 ¢ 0.1 19.5¢ < 0.50
SIKK 0.92 8.16 155,40 ¢ 010 146,60 96,90 52,80 964,90 65,10 4.98 ¢ 0.10 203,50 < 0.50
CURULATIVE RESOLTS

NS[ZE . . U . T A
AVITY HEIGHT % ARSENIC  BARIUY  CADMIUK ~ PLUORINR LEAD HERCUR?Z - NICEEL  SELENIOM  SILVER LIKC  ANTIHONY
3 90, 1.61 1.80 ¢ - 6.10 18.50 .74 59 0. 0.64 0.68 ¢ 0.10 403 ¢ 0,50
(% 2.42 LET ¢ 0,10 43,15 R TR U P £ SR I T g <. 0.1 5.66 < 0.50
94,38 .21 £39 ¢ 010 41,86 2:20 189, 55'""; 3125 142 ¢ 0.10. 54 ¢ 0.5
96.14 .23 41 ¢ 410 41.82 2.25 190,67 - 334 1.41 ¢ 0.10 5.56 ¢ 0.50
88.10 2.2 5.0 ¢ .10 §1.86 .40 190.57 3.52 1.40 ¢ §.10 5,716 ¢ 0.50
98.4¢ 2.2§ 5.4 ¢ 0.10 12.14 2,49 191,06 .60 e < 06,10 5.85 ¢ 0.50
98.9% 2.2 §.85 ¢ 0.10 12,87 250 10161 5 14 ¢ 0D 91 ¢ 080
99.08 2.2 7.0 ¢ - 0.10 42,64 217 193,08 3.88 L. ¢ 010 600 ¢ 0,50
SINK 100,00 .32 §.40 < 0,10 £3.09 .03 200,18, 4.4h Lt ¢ 0,10 7.82 ¢« 050

ALL TRACE ELBMENT RESULTS AHE STATED IN ppa EXCEPT THOSE INDICATED BY # WHICH ARE IN ppb

ANALYTICAL RESULTS ARE STATED ON'A DRY BASIS APPROVED BY ,&jﬁeﬁ_}
o KPPROVED BY % %W“—“

/

FOR YOUR PROTECTION THIS DOCUMENT HAS
. BEEN PRINTED ON CONTROLLED PAPER STOCK.
‘NOT VALID iF ALTERED.




I\ STANDARD LABORATORIES, INC.

INC. DATE: 06/11/82 . ' )
"TY CENTER 30X 280 YASTER WARNER NO. 137842

ITY, PA D748 . ’
SAMPLE ID: POWDER RIVER BASIN COAL - ANTRLOPE

NG CO: PROJECT 9000101 TASE 2.4 o

) BY:  CUSTOMER PROVIDED GROSS WRIGHT:

YHPLED: DATE RRCEIVED:  12/10/91
tCORRECTED COPY-THIS REPORT SUPBRSBDES ALE-PRIOR-REPORTS.

D AS-RECEIVED SANPLE. WRIGHT PRRCENTS REPORTED ON"4 DRY BASIS
INSURFICIENT KATERIAL FOR THE 1.25, 1.30, L. 35 2,00, 2.45 AND 2,45
SINK GRAVITY AMALYSIS.

CERTIFICATE OF ANALYSIS

PEED FOR SIZB  26M X 100N -
s118

ATE WEIGET X ARSENIC  BARIUN  CADKCUY - CEHRDN LBAD  WECURY  NIGLEL SELENIUK SILVER - ZINC  ARTLAOHY

0.00 000 000 000 X 0.00 000 000 000 660 0.0 0.0

0,00 0.00 .00 0,00 0.00 ¢.00 - 0.00 4,00 0,00 - 0:00 . 0.00 .00

¢.00 0.08 0.00 8.00 0 0.00 0.00 0,00 0:00 0.00 fﬁfﬂﬂl 0.00 .00

12.58 ER | 192 ¢ 0.10 . e 41,10 L7 17350 521 1.60 ¢ 0.0 19,80 < 0.5€

B2.25 206 TS ¢ 0.0 WA 2 U690 A6 LIS ¢ 0.0 3LI0 ¢ 0.8

5.16 2,12 .40 ¢ 010 44,50 13.80 - 185,90 23.90 107 ¢ 0,10 - 91,30 < 0.50

0.00 0.0 000 - 0.00 000 0.00 000 000 000 . 000  0.00  0.0¢

0.00 0.09 0.00 .00 0.00 0.00 - 0,00 00 0.09 B.09 9.00 0.00

NX .00 0.00 0.00 0.00° .00 0.00. . 0,00 S 0.00 ¢.50 ‘392003~ 0.00 - 0.0C

- . CUNOLATIVE BRSULIS

STIE : - ~ ‘

'ITY-" - WEIGAT ¥ ARSENIC  BARIUM ClDﬂIUHf LOORINE - LEAD -WERCURY  WICEEL  SELENIUX SILVER ZING  ANTIHONY

0,00 0.00 0.00 3 0,00 - 0.00 000 \ 0,400 0,00 - 0,00 0.0¢

0.09 0.0¢ g.00 8 0,00 000 080 by 0,00 .00 - 0.00 0.0

0.00 000  0.00 0 0.00 . 0.00 GO0 .00 000 0,00 0.00 000

12,59 W 1.82 ¢ § .10 LM 47850 5.7 1.60 ¢ 6.0 19,80 ¢ 0.50

94,84 2.20 .86 ¢ -0 2.8 .18 176,45 4.9 1,21 ¢ ?ﬁjfﬂ'? 0.12 < 0.5¢

100,00 2,20 10.57 ¢ ¢ Kk 3 318 176,93 5.70 1.20 < ,;ﬂ 10 3328 ¢ 0.50

100.00 2.4 10.57 ¢ # B & P H 2.7 116,93 5.7 120 ¢ ;0'lﬂf1' 35,28 ¢ 0.50

160,08 2.20 10,57 ¢ 0,40, 3 .18 . 114,93 §.10 1,20 ¢ 0,10 . 33.28 ¢ 0,50

200 1057 < 010 WA 208 11603 510 120 < D00 . 33.28 ¢ 0,50

L 100.00 k s
- ALL TRACE ELRMENTRESULTS

ATED IN ppa EXCEPT THOSE INDICATRB BY % WHICH ARE Iﬂ;P?b i

AMALTTICAL RRSULTS ARE;SIA?BH AEPRGVED,BIX;*'

APPROVED BY A ICbq—

- FOR YOUR PROTECTION THIS DOCUMENT HAS -
BEEN PRINTED ON CONTROLLED PAPER STOCK.
_NOT vAUD IF ALTERED. i




— fsmNmRo I.HBTORIES INC.

. DATE:  -06/11/92

INC. S
LITY CENTER BOX 280 | " KASTRR WARNER HO. 137842
P CITY, PA 15748 o o -
SAMPLR TD: POWDER RIVER BASIN COAL - ANTELOPE
ING CO: PROJRCT 9000101 TASK 2.4
BD BY:  CUSTOMER PROVIDED. - . -~ GROSS WRIGHT:
SAKPLED: o nm azexzvsn C18/10/91
1D AS-RECRIVRD SAHPLE. msm pzacms REPORTED ON. 4 DRY BASIS
tCORRECTED COPY-THES:RBPORT SUPRRSEDRS ALL PRIOR REPORTS - o
INSUFFICLENT MATERIAL -FOR THE:1.25, 1.300 &ND 1, 35 GRAVETE ANALYSIS.
canrmcarz «OF aumsrs
FEED EORUSIZE wuxxu _
¥ SIZE ) ‘ oo ‘ L
AVITY.  WEIGHT % Ju;,;zuzc ’~saa-;1;x '*‘-fcgpxruu _CHRONIUK-~ PLUORINE.  LEAD CNICKEL  SELENIUK  SILVER ZING  ANTINONY
000 0.00 0:00 TR0 000 0.00  9.00 0.00
0.00°° 000 0.00° S.0.000 000 000 0.00 0.00
000 0.00°  0.00 000 0,00 0.060  0.00 0.0
8.90° 26,10 193 11 5.9 1425 ¢ 010 82:00- ¢ 0,50
8.5 46,50 388017500 - 645 G600 7830 < 0.59
240 51,20 647 V201,30 14,90 1520 ¢ 010 178,20 < Q.50
850 14420 32,50 201,00 1.58 ¢ 010 27080 ¢ 0.50
S8040 158,90 4180 CL3TnE .30 < 0.0 210 < 0.50
STHE o 11540 AL6D G140 178,50 340 ¢ 010 530,60 ¢ 0,50
¥ SIZ8 SR 4
AVITE: cnaomxg' FLUORINE.. - LBAD; - SELBNIUN SILVER  ZINC  ANTIMONY
‘o.oo o600 250,00 ;,,;.k 0.00 0,00 . 0:00 - 500 0.00 0.00 0.00
0.00 CO000 0 0,060 0,00 0.00 0,00 0.00 0.00 0.00
000 FO000 7 0,000 0.00 0.00 0.00 0.00 8.00 0.00
$0.94 .- Gl 8.8 260 1.9 JL2E ¢ 00 82,00 < 0,50
8441 010 882 3666 2.83 146 ¢ 0.0 80,09 < 0.50
90.70 $L0000 9.9 3767 3.08 35 L ¢ 6100 86,90 ¢ 0.50
93,32 4 Co0. © 12,000 40466 191 11031 1,05 145 ¢ 010 92.06 ¢  0.50
96,13 CU000 0 14.00 4Ll 5.00 183,06 8.58 147 ¢ 010 98,51 < 0,50
SINK 100,00 W35 o010 20024 4402 1,00 2205 11,08 158 ¢ 0.10  115.23 < 050
- ALL. TRACE. waxnr RSULTS ARE STATED IN ppm EXCEPT- THOSE. runxcmn BY # WHICH ARE I¥ ppb
mmrcu aasuus um smsn ou A DRYBASIS APPROVED BY

s e ueRovey BY

RO VOUR PROTEGH
. aEEN#RaNTED:-

"Tgwf’ T' e DOBUMENT HAS
| CONTROLLED PAPER BTOGK

NOT VALID lF )\LTERED LR



GOULD ENERGY-
PO BOX 214 °
CRESSON, PA

IES,INC.

cQ, INC. ..o o DATE: /4
ONE QUALITY CENTER o SAMPLE. N
HOMER' CITY, PA'“15748 o

=,

SAMPLE ID: ANTELOPE - - -

SAMPLED BY: :
DATE SAMPLED: 5ff5‘-J S DATE RECEIVED
OTHER ID: POWDER RIVER 'BASIN CRUSHED TO 100M
CERTIFICATE OF ANALYSTS

TRACE ELEMENTS

ARQENIC:‘ 2.70 ppm

'BABiUM L 7.36 ppm
CADMIUH < 0.10 ppm
CHROMIUM 4.48 ppm
FLUORINE 47.2 ppm
LEAD ‘ 3.256 ppm
MERCURY : 245.9 ppb
NICKEL 5.14 ppm
SELENIUM 1.91 ppm
SILVER < 0.10 ppm
ZINC 8.39 ppm
ANTIMONY < 0.50 ppm

APPROVED BY <-§>¢h§j

kS ~HVOUR PROTECTION THiS DOCUMENT A

“PRINTED ON CONTROLLED PAPEFI BTOCK. ’
SE T NOT VALD I ALTERED ;




S-il STANDARD LABORATORIES, INC.

¥, BATE: 06/09/93
LETY CENTER BOX.Z8¢. g NASTER WARNER NO. 138785
CITY, PA 13748
SAMPLE ID: POWDER BRIVER BASIN COAL - ANTELOPR -

TING CO: PROJECT 90D9101 TASK 2.4

Eb BY:  CUSTOKER PROVIDED (ROSS WEIGHT:
SAKPLED: DATE BECEIVED: 12/10/41
ID: BAW COAL,CEUSHEﬁ T0 1004. VWRIGHT PERCENYS BEPORTED ON A DEY BASIS

$CORRECTED COPY-THIS REPORT SUPBRSEDRS ALL PREOR RBPORTS

CERTIFICATE OF ARALYSIS

-------------------------------------------------------------------------------------------------------------------- A

N 312
AVITY WEIGHT X ARSENIC  BARIUM CADNIUN CHROMIUM  PLUORIKB LEAD  WERCURY  NICKEL  SBLENIUM  SILVER LINC  ANTIMONY
{t)
.06 .9 L8 ¢ 01 .65 4.0 200 238,10 5.42 L ¢ 010 2,80 ¢ 0.50
1 325K 13.52 145 5 ¢ oM 3.18 H.u o8 5.0 5,49 Lé2 ¢ 0.10 s.00 ¢ 0.50
10 i2.42 £.19 FL %1 BN 7.8} 92.80 §.63 323,10 1.23 13§ ¢ 0.0 15.90 ¢ (.50
CUMULATIVE RESULTS
k S1%%
AVITY WBIGHT X ARSENIC ~ BARIUX CADKIUM CHRONIUM  FLUORIKB LBAD  MBRCURY  KICEEL  SBLENIUM  SILVER LZINC  ANTIKONY
(%)
4,06 L9 38 ¢ 0.1 2.85 £2.00 t.0% 238,70 5.42 146 ¢ 0.10 2.80 ¢ 0.50
QYA 1.5 1.8 .49 ¢ 010 .18 3480 .4 1170 §.48 1Lt ¢ .10 .68 ¢ 050
10 160.00 .26 8.91 ¢ 0.10 .20 £1.80 326 0.7y 5.58 L ¢ 0.10 10,30 ¢ 0.50
ALL TRACE ELEMENT BRSULTS ABE STATED IN ppa BICEPT THOSE INDICATED BY ¢ WHICH 4RE IN ppb
ARALYTICAL RESULTS ARB STATED ON A DRY BASIS - :

APPROVED BY

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VAUD IF ALTERED. -
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APPENDIX C

Petroleum Coke Data



O T S Lo
oAy ITY
HOMER CITY,

IERATING OO,

ai‘l"‘ 2D uY:

3.

CERTER BGX
PA 15745

a0

SRR D CWERGY
[ ZS ““\ R

’:"{L:—;C O, Ps
STANDARD LABORATORIES, INC.
DATE: Rt
FMIATDTER SAMPLE YAEOeT
waMeLE 1D PETROLEUM COWE (PIME RUND

KOCH CARBON)

CWRTOMER PEROVIDED N

DATE RECEIVELD:

2SHSRE

HER O ID: CHARACTERIZATION MEP KWING STATION (COAL -B) AS-RELEIVED CAMPILE
TOR 3 0 WEIGHT PERCENTE REFGRTED OM A& DRY BADIG ASH PERCEMTS (54 AN 503
—FREE HaUIg

CERTIFICATE OF AMALYSIS
) - AT RELCETVED DRY BALIGE 7T

MOTSTURE DePal DIZOIS UE17E CE2TA AXX

VL ATILE MATYTER n317a o, 2?3‘1 F. 4%

FIXED CARDON DaL7e 20 18% %0, 43%

S0 HENC P . 307 . 38x

EEEULF%}E? DAZ3Y METHOL 3.3 b, 367 &, OEY,

ARBON BEI7FE 85, 954 [7. 20%

HY HROGEN DAITE . AbE L ET%

WNITEOGENM D3177 1. 98% 1. 58%

XY EOEN DAL76 1090 1. 09%

BYLU/LE DROls 0i9g? 15100 15141

MaE RTUALR 15155

RS OF 02 PER MILLION BYU oz

LREE OF SULPFUR PER pTLLLION BTU 4015

HARDIGROVE SRINDABILITY INDEX =20

DAy

mMS DOF SULFUR Loy

FYRITIC SULFUR D24 . 0%

SN FATE SULFUR LO1K 1%

DREAMIC SULFUR &, O3% b, 054

CHL ORINE 42005 AN ¥4 . D3%

PERCENT BOLIDS ATy A

EATLIRRIUM MOISTURE Disgiz 1. 3183%

aPPRIrED HY <%—n:%7

APPRIVED HY QQ/[Z‘C

BLACK SEAL ANsLYRIS

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STQCK.
NOT VALID IF ALTERED.




SOW D ENERGY DIVISION
.0, B0xX 3214
CREGSHM: PA 16630

STANDARD LABORATORIES, INC.

DATT VR IR

MATTER SANFLE NGO, 14G09F
SoG. . ING
1 GiALITY CENTER ROX 280 .
HOMER CITY. PA 15743 SAMPLE ID: PETROLEUM COKE (PINE BENMD -
KOCH CARRON .
CEPATING OO0 :
1 ‘ DATE SappLin.
GEBLED BY, CUSTDNER PROVIDED
kg WEIGHT. 30 7 DATE RECEIVED. /6790
CHER 1D CHARSTTERIZATION NSF KING STATION (LOAL-B) SE-RECEIVED BAMELE TOB
G WEIBHT PERCENTS REFORTED OM A DRY BASIS ASH PERCEMTE ON AN BOI~FREE BARIS
CERTIFICATE OF ANALYGIS
_ LBS S08  MaF
FRACTION WTZ MOISTURE ABH  SULFUR  RTU PER MRTL RBTU
140 ER 50. 94 .41 @6 5071 19143 780 19197
sarsi X oA 33 97 S a4 S30 5.%%  1ni81 0 785 19184
G ¥ 10O S &0 13D 56 586 1%iux 7 78 15508
OM Y 3E5M 1.0 C38 119 5,79 14974 7.73 15154
DEM E O i B0 4,55 5 &% 14386 7 856 15050
UM AT IVE RETAINED ~ DO
. LES SOD
SRACT 10N WTH ABH  SULFUR  KTU - PER RRTU
PERI=IC 50, 94 36 5,91 1514p 7. 80
SSG ¥ 28M 4. 94 .33 5 9z 15142 7.8l
X 100N 5. L '34 5 .92 15141 7. 58
3 R 9. S a5 5 97 19140 7.3
¥ 0 106 00 37 B e 15136 7 @R
CUMULATIVE RETAINED ~ UR
- LBE SR
FRACTTON WY ASH  SULFUR  BTU  PER METU
1AANER X O 100, 00 Ry A T R Y T T - T~
SANEG X 0 49 04 |38 593 13129 7 83
e X O 5. U9 1,06 5 gF 15023 778
Dor % 0 1. 49 2097 5.4 477 776
i E 0 48 4.8% & a5 14344 7. 3&
AALYTIONM REBULTS ARE STATED ON A DRY FASIS

<AGE

i

APPROVED BY cﬁg

APPROVED f;QﬁZ

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID IF ALTERED.




S.il STANDARD LABORATORIES,INC.

C.Q., INC. DATE: 05/25/93
1 QUALITY CENTER BOX 280 MASTER WARNER NO: 148097
HOMER CITY, PA 15748

SAMPLED BY: CUSTOMER PROVIDED

SAMPLE I.D.: NSP KING AS RECEIVED PETROLEUM COKE

DATE SAMPLED: DATE RECEIVED: 2/6/92
GROSS WEIGHT: 32.7 KG

OTHER 1.D.: RUN #92020702 AS-RECEIVED SAMPLE WEIGHT PERCENTS
REPORTED ON A DRY BASIS ASH PERCENTS ON AN S03 BASIS

THIS REPORT SUPERCEDES ALL PRIOR REPORTS IDENTIFIED
WITH THE SAME LABORATORY NUMBER.

CERTIFICATE OF ANALYSIS

BARIUM 1.21 ppm
CHROMIUM 1.68 ppm
LEAD 0.26 ppmn
LITHIUM 0.07 ppm
NICKEL 182.8 PPm
TIN 1.13 ppm
THALLIUM < 0.50 ppm
TITANIUM 19.3 Ppm
VANADIUM 360.0 pPpPm
ZINC 0.88 ppm
ARSENIC < 2.00 ppdb
SELENIUM < 2.00 ppb
MERCURY 66.1 reb
FLUORINE 14.9 PPM
STRONTIUM 1.13 ppm

APPROVED BY r;t;;;;;i;%;?

APPROVED BY (?:X:¥7Z;fg

FOR YOUR PROTECTION THIS DOCUMENT HAS
BEEN PRINTED ON CONTROLLED PAPER STOCK.
NOT VALID [F ALTERED.




APPENDIX D

Cost Estimation Supplementais
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3/4" Screen

AIR TABLE CIRCUIT
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OPERATING COSTS

AIR TABLE PLANT

Production Costs Dollars Dollars/Raw Ton
Labor
Union Employees 455,349 0.105
Union Fringes 192931 0.045
Supervisory Employees 133,440 0.031
Supervisory Fringes 42,394 0.010
Workers Compensation 31,795 0.007
Payroll Taxes 56,465 0.013
Training Expenses 3,886 0.001
Inspection Expenses 765 0.001
Total Labor 917,025 0.213
Supplies & Expenses
Maintenance Supplies 1,462,288 0.339
Operating Supplies 69,017 0.016
Electric Power 597,306 0.138
Handling Refuse 302,379 0.070
Governmental Compliance 34,508 0.008
Total Supplies & Expenses 2,465,498 0.572
Other Charges
Insurance By Owner By Owner
Real Estate Taxes By Owner By Owner
Depreciation By Owner By Owner
Mine Closing Expense By Owner By Owner
Rentals By Owner By Owner
Total Other Charges By Owner By Owner
Total Production Costs 3,382,523 0.785



Given: Existing Facility 1000 tph Raw/Clean
1989 Production 4,011,156 Tons
4,011,156 Tons + 1000 tph = 4011 hr/ycar
@ 95% Availability 4011 + 95 = 4222 Scheduled hrs/year
For 48 weck/year operation = 88 hrs/week
For five-day week 88 + 5 = 17.6 hrs/day
For six-day week 88 + 6 = 14.7 hrs/day

@ 92.99% yield needed to process 4,011 156 - 4,313,535 tons
9299

4,313,535 tons + 1000 = 4314 hrs/year

@90% Availability 4314 + .90 = 4793 hrs/year

4793 hrs/year + 48 weeks = 99.86 hrs/week

99.86 + 5 days/week = 19.97 hrs/day

Need: 3 shift/day operation
5 days/week
20 production hrs/day
4 maintenance hrs/day
12 maintenance over time days/year

Year Hour
Raw Tons 4,313,535 1000
Clean Tons 4,011,156 930

Reject Tons 302,379 70



Raw Feed

Passing Retained Wo. % % Ash % Sulfur Btu
+ 11/2" 2.51 13.96 1.02 10,570
11/2" 3/4" 21.18 11.09 0.71 11,370
23.69
3/4" 3/8" 25.32 9.45 0.77 11,658
3/8" 28M 41.88 8.77 0.84 11,730
67.20
28M 100M 5.05 10.77 1.08 11,451
100M 325M 1.42 13.58 1.14 10,792
326M 40 2.64 37.03 0.46 7,571
4 06
Total 100.00

Crushing the
3/4" assume the
size distribution
stays the same for
3/4" x 0; we get
new Wt %

33.18
54.88
88.06

6.62

A =i
W 00
o &

[#2]
[#8
[

100.00
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MANPOWER

Classified

Job Description Midnight Day Afternoon Total

Control Room Operator 1 1 1 3

Air Table Operator 1 1 1 3

Laborer 1 1 1 3

Mechanic 1 1 1 3
4 4 4 12

Supervisory

Foreman 1 1 1 3
5 5 5 15

It is assumed that this mine already has a superintendent or plant manager along
with the necessary clerical, purchasing, and administrative staff. The above
listed persons are suggested additional requirements.

Overtime
It is projected that each person will work one day a month overtime for

maintenance. Therefore, each person will work 12 x 8 = 96 hours/year overtime
maintenance.

(52 wks)(5 days/wk)(7.25 hrs/day) = 1885 hrs/yr straight time operating
(52 wks)(5 days/wk)(0.75 hrs/day) = 195 hrs/yr overtime operating

Rates & Fringes - Hourly rates and fringes are based on UMWA values.

Annual Labor Cost

Job Description Rate Quantity Base QOvertime Total

Control Room OQp. 16.564 3 93669 21691 115,360
Air Table Op. 16.320 3 92290 21371 113,661
Laborer 16.037 3 90689 20279 110,968
Mechanic 16.564 3 93669 21691 115,360

12 370317 85032 455,349

Foreman 20.00 3 124800 8640 133,440



Actual 1991 Values for An Qperating Plant

Line Proposed
1 Union Employees 715,171 455,349
2 Union Fringe 303,038 (42.37% of 1) 192,931
3 Supervisory 371,256 133,440
4 Supv. Fringe 117,962 (31.77% of 3) 42,394
5 Total Labor (1+3) 1,086,427 588,789
6 Work. Comp. 58,678 (5.4% of 5) 31,795
7 Payroll Taxes 104,221 (9.59% of 5) 56,465
8 Training Expenses 7,173 (0.66% of 5) 3,886
9 Inspection Expenses 1,433 (0.13% of 5) 765

Plant Size

1000 tph + 100 ton/table = 10 Tables

2 Spare Tables
12 Total Tables
Horsepower
Table
Pressure Fan 75
Exhaust Fan 75
Butterfly Valve 10 190 /Table
Auger Drive 10
Shovel Drive 5
Ajax Vibrator 5
Table Feeder 10
Quantity Description Horsepower Total
2 Raw Coal Feeders 20 40
2 Raw Coal Belts 150 300
12 Tables 190 2280
2 Reject Collection Belts 50 100
1 Final Refuse Belt 150 150
2 Clean Coal Collection Belts 100 200
1 Final Clean Coal Belt 300 300
1 Plant Air Compressor 150 150
1 Refuse Gate 5 5
12 Star Valves for Dust Collectors 5 60
Subtotal 3585
20% for HVAC 717
20% for Lighting 717

Grand Total 5019



Electric
Utility quote of $562,004,/2000 hrs. @ 15844 H.P.

$562,004¢ (5019 HP) _ §178,029
(15844 HP) 35606 (20% for HVAC)
35,606 (20% for lights)
$249,241

$249 241 (4793 hrs) .. §597 306 + 4313535 tons

(2000 hrs)
= $0.138 /raw ton

Handling Refuse

Not knowing the regulations governing refuse disposal. The easiest method of
handling refuse is to store the material in a bin; the empty trucks used to haul
the coal to the plant could be used, as required, to haul the refuse back to the pit
where it could be burned as the pit is reclaimed. Total costs in Central
Pennsylvania run around $1.85 per ton of refuse to haul in separate trucks to a
designated refuse site, and maintain that site.

This dry refuse should be less of a problem and it is esimated that $1.00/ton
should cover all costs.

302,379 tons ($1.00) + 4,313,535 tons = $0.070/raw ton
ton

The following costs were for an air table plant that was processing on the average
of 1100 tons per hour of raw feed in 1989:

Governmental Compliance
$0.007 /raw ton for all 1989

5% escalation to 1992 = (0.007)(1.05)3 = 0.008 /raw ton

Operating Supplies
$0.014 /raw ton for all 1989

5% escalation to 1992 = (0.014)(1.05)3 = 0.016/raw ton

Maintenance Supplies
$0.293 /raw ton for all 1990

5% escalation to 1992 = (.293)(1.05)3 = 0.339 /raw ton



CAPITAL COSTS FOR AIR TABLE PLANT

Currently this mine is screening and crushing to produce a 2" x 0 product,
For this study, it is assumed that the existing equipment can be retrofitted
to produce a 3/4" x 0 product.

The air table plant will be located in a manner that will allow this mine to
utilize all other existing facilities.

Actual costs used for capital costs were from:
* Current engineering cost values
* Remembered prices for replacements costs
* Educated guesses

This is a very wild cost estimate. But it should be around the ballpark
number.

Manufacturer quoted $215,000 per table for replacement cost in the Fall of
1990. On a bulk order of 12 tables, there should be at least a 10%
discount. Therefore, I used $200,000 as a cost per table.
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1000 tph
2" x 0 raw feed

_.___,__) .

JIG PLANT CIRCUIT

r

v

Clean Coadl

Mogenson
Screen
House >
700 tph
2" x 1/8" raw
300 tph
1/8" x 0 raw |
Jig Plant
A 4
Reject



OPERATING COSTS

DRY SCREEN AND JIG PLANT

Production Costs Dollars Dollars/Raw_Ton
Labor
Union Employees 679,978
Union Fringes 288,107
Supervisory Employees 133,440
Supervisory Fringes 42,394
Workers Compensation 43,925
Payroll Taxes 78,007
Training Expenses 5,369
Inspection Expenses 1.057
Total Labor 1,272,277 0.309
Supplies & Expenses
Maintenance Supplies 1,440,345 0.350
Operating Supplies 65,844 0.016
Electric Power 535,253 0.130
Handling Refuse 104,116 0.025
Governmental Compliance 32,922 0.008
Total Supplies & Expenses 2,178,480 0.529
Other Charges
Insurance By Owner By Owner
Real Estate Taxes By Owner By Owner
Depreciation By Owner By Owner
Mine Closing Expense By Owner By Owner
Rentals By Owner By Owner
Total Other Charges By Owner By Owner
Total Production Costs 3,450,757 0.838



Original Raw Feed

Passing Retained Wt. % % Ash % Sulfur Btu 3/4"x 0

3/8" 28M  41.88 8.77 0.84 11,730

3/8“ 1/4u

1/4" 1/8" 10.10 1.00 11,544 18.06

28M 100M 5.05 10.77 1.08 11,451 6.62

100M 325M 1.42 13.58 1.14 10,792 1.86

325M 0 2.64 37.03 0.46 7,571 3.46

Calculated Quality 13.57 096 11,019 30.00

Method Wt Yield CC % Ash % Sulfur B

Dry Screening 30 100.00 30.00 13.57 0.96 11,019

Jig @ 2.00 70 98.13 68.69 8.85 0.60 11.790
98.69 10.28 0.71 11,556

#502/MBtu = 1.23

Method Wt Yield CC % Ash % Sulfur Btu

Dry Screening 30 100.00 30.00 13.57 0.96 11,019

Jig @1.80 70 96.39 67.47 8.52 0.56 11.841
97.47  10.07 0.68 11,588

#S0O02/MBtu = 1.17

@ 97.47% Yield Year Hour

Clean Tons 4011156 1000

Raw Tons 4115272 975

Reject Tons 104116 25



4,115,272 tons + 1000 = 4115 hrs/year
@90% Availability 4115 + .90 = 4572 hrs/year
4572 hrs/year + 48 weeks = 95.25 hrs/week
95.25 + 5 days/week = 19.05 hrs/day

Need: 3 shift/day operation
5 days/week
19 production hrs/day
5 maintenance hrs/day
12 maintenance over time days/year

Electric
Utility quote of $562,004/2000 hrs. @ 15844 H.D.

$562,004 (4715 HP) _ $167,246
(15844 HP) 33 449 (20% for HVAC)
33,449 (20% for lights)
$234,144

$234,144 2%572 hr) = $535.253 + 4,115,272 tons = $0.130/raw ton
(2000 hrs

Handling Refuse

104,116 (§1.00) (___ 1 ) = $0.025
ton 4115272




MANPOWER

Classified
Job Description Midnight Day Afternoon
Control Room Operator 1 1 1
Screen Controlman 1 1 1
Jig Controlman 1 1 1
Mechanic 1 1 1
Laborer 2 2 2

6 6 6
Supervisory
Foreman 1 1 1
Annual Labor Cost
Job Description Rate Quantity Base Overtime
Control Room Op. 16.564 3 93,669 21,691
Screen Controlman 16.320 3 92,290 21,371
Jig Controlman 16.320 3 92,290 21,371
Mechanic 16.564 3 93,669 21,691
Laborer 16.037 2 181,378 40,558
Foreman 20.00 3 124,800 8,640

Maintenance Supplies
$0.333/raw ton for 1991

5% escalation = 0.350/raw ton

Total

ION o W W

Jmaed
[#,2]

Total

115,360
113,661
113,661
115,360
221.936
679,978

133,440
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